ALKYLENEDIAMINE DERIVATIVE ANTI- 
ULCER DRUG AND ANTIBACTERUL DRUG 



RELATED APPUCAnONS 

This application claims the priority of Japanese Patent 
AppUcation No. 8-122195 filed on Apr. 18. 1996. Japanese 
Patent Application No. 8-278871 filed on Sep, 30. 1996. 
Japanese Patent AppUcation No. 9-12056 filed on Jan. 6. 
1997. which are incoiporated herein by references. 

FIELD OF THE INVENTION 

The present invention relates to an alkylenedianaine 
derivative and. in particular, to an allcyienedianiine deriva- 
tive having an antibaaerial activity against Helicobacter 
pyroli or an anti-ulcer effect 

BACKGROUND OF THE INVENTION 

Various theories have been proposed with respect to a 
cause of ulcer in human. In particular, it has been elucidated 
that sn-ess. taking of non-steroidal anti-inflammatory drugs 
for curing rheumatic diseases, and the like are closely related 
to ulcer formation, mainly due to relatively excess gastric 
acid secretion. Accordingly, it is impOTtant to suppress tiie 
acid secretion in cffdcr to prevent ulcer formation and to cure 
it. 

On the other hand, it has been considered that Helico- 
bacter pyroli, which is a rod normaUy existing in stomach, 
generates ammonia due to its strong urease activity, thereby 
inducing ulcer and persistence of itself. Since it persistently 
lives within mucus and mucosa, it becomes the greatest 
cause for recurrence of ulcer. Accordingly, it has been 
considered that the recurrence of ulcer can be prevented if 
this bacterium is sterilized. 

Though various kinds of medicaments for curing ulcer 
have been conventionally developed, few medicaments have 
been known to have an effect for preventing stress ulcers 
from generating and an antibacterial activity against Heli- 
cobacter pyroli. 

DISCLOSURE OF THE INVENTION 

In view of the problems of the above-mentioned prior art. 
the object of the present invention is to jM-ovide a compound 
which is excellent in preventing ulcer from generating and 
to provide antibacterial drug against Helicobacter pyroli and 
anti -ulcer drug including such a compound as a main 
component. 

As a result of the diligent studies conducted by the 
inventors, it has been found that a specific alkylenedianaine 
derivative is effective against various kinds of ulcer due to 
its antibacterial property against Helicobacter pyroli ot its 
acid secretion inhibition as a main action mechanism. Thus, 
the present invention has been accomplished. 

Namely, an alkylenediamine derivative or a salt thereof in 
accordance with the present invention is expressed by the 
following formula 1: 

Q Rj fonnula 1 

0) 

wherein W represents a group expressed by the following 
fonnula 2 or fornula 3; 
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fonnula 2 



formula 3 



wherein each of and represents hydrogen atom, a 
lower alkoxy group, an alkenyloxy group, or a halogen 
20 atom; 



each of R, and R3' represents methyl group, [prenyl] prenyl-CH, group, or 
[geranyl] oeranvl-CH. group and when one of R3 and R3' is [prenyl] prenyl^CH ^ group 
or [geranyl] oeranvl-CH^ group, another is methyl group; 
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X represents oxygen atom or sulfur atom; 
25 R,o represents a lower alkyl group: and 

R,, represents a halogen atom; and wherein each of R.. 
R5. and R* represents hydrogen atom a lower allcyl 
group; ^ 
Y represents a group expressed by -^H.—. — 
30 — N(R,>-. while represenu a lower alkyl group- an 
aryl group, a caitamoyl lower allcyl group an arall^l 
group, or a heterocycUc group having 5 to 9 members; 
and 

n represents an integer of 1 to 6- 
35 An anti-ulcer drug in accordance with the present inven- 
tion comprises, as an effective ingredient, said alkylenedi- 
amine derivative or the pharmacologically acceptable salt 
thereof, together with a pharraaceuiically acceptable earner 
and/or adjuvant . 

An antibacterial drug against HeUcobacter pyrolt in 
accordance with the present invention compnses. as an 
effective ingredient, said alkylenediamine derivative or ttie 
pharmacologicaUy acceptable salt thereof, together with a 
pharmaceuUcaUy acceptable carrier and/or adjuvant 

A method i<x the treatment of peptic ulcers in man or 
^5 mammals in accordance with the present invenuon com- 
prises administering an effective amount of said alkylenc- 
diaraine derivative w the pharmacologicaUy acceptable salt 

thereof to a host. . • ♦ ^^^u 

A method for the inhibition of aad secretion in stomach 

50 of man or mammals in accordance with the present inven- 
tion comprises administering an effective amount of said 
alkylenediamine derivative ot the phannacologicaUy accept- 
able salt thffeof to a host 

A method fw the inhibition of growth of HeUcobacter 

55 pyroU in stomach of man or mammals in accordance with 
the present invention con^rises administering an effecuve 
amount of said alkylenediamine derivative or the pharma- 
cologically acceptable salt thereof to a host 

A method for the prevendon of peptic ulcers in man or 
mammals in accordance with the present invention com- 

^ prises administering an effective amount of said alkylene- 
diamine derivative w the pharmacologicaUy acceptable salt 
thereof to a host. 

BRIEF DESCRIPTION OF THE DRAWINGS 

65 FIG. 1 shows an example of a step for manufacturing the 
aUcylenediamine derivative in accordance with the present 
invention and 



FIGS. 2 to 7 show examples of steps to manufacturing 
material con^unds for the alkylenediamine derivative in 
accordance with the present invention. 

EXAMPLES 

In the compound in accordance with the present 
invention, tiie lower alkoxy group found at Ri and R2 is a 
straight or branched alkoxy group having 1 to 6 carbon 
atoms. Examples thereof include methoxy. ethoxy. 
n-propyloxy. n-butyloxy. isopropyloxy. isobutyloxy, 
1-methyipropyloxy. tert-buiyloxy. n-pentyloxy. 
1-ethylpropyloxy. isoamyloxy. and n-hexyloxy group. 
Preferably, they are methoxy groups. 

The alkenyl group of "alkenyloxy group" found at and 
R. represents a straight or branched alkenyl group which has 
at leasi one double bond and has 2 to 20 carbon atoms. While 
the double bond has two kinds of configurations, namely, cis 
and trans, each double bond in alkenyl group may have 
either configurations. It is preferably a teanched alkenyl 
group from the viewpoint of effect. Particularly, prenyl 
group, geranyl group, neryl group or famesyl group is 
preferable. 

In the present invention, each of Ri and Rj. which may be 
identical to or different from each other, can be hydrogen 
atom- said lower alkoxy group, said alkenyloxy group, or a 
halogen atom. 

The lower alkyl group found at R^. R5. R^. R7. and R^o is 
a straight or brandied alkyl group having 1 to 8 carbon 
atoms. Examples thereof include methyl, ethyl, n-propyl. 
n-butyl. isopropyl. isobutyl. 1-methylpropyl. tert-butyl. 
n-pentyl. 1-ethylpropyl. isoamyl. n-hexyl, and 2-ethylhexyl 
group. A preferable exan^le of R4 is ethyl group. A pref- 
erable example of R5 and R^ is methyl group. A preferable 
example of R7 is ethyl or isobutyl group. A preferable 
example of Rio is isobutyl group. 

Each of R4. R5. and R^. which may be identical to or 
different from each other, can be hydrogen atom said lower 
alkyl group. 

R7 can be the said lower alkyl group, an aryl group, a 
carbamoyl lower alkyl group, an aralkyl group, or an unsat- 
urated heterocyclic group having 5 to 9 members. 

Examples of the aryl group found at R7 include phenyl 
group and naphtyl group. A preferable example thereof is 
phenyl group. Also, the aryl group can have a substituted 
group on its aromatic ring. Examples of such a substituted 
group include a lower alkoxy group. Here, the lower alkoxy 
group is defined as above and is preferably methoxy group. 

The carbamoyl lower alkyl group found at R7 represents 
a group in which a hydrogen atom of a lower alkyl group is 
substituted by a carbamoyl group— CONH^. Here, the lower 
alkyl group is defined as above. A preferable example 
thereof is a straight lower alkyl group and. particularly, 
methyl group. Also, the hydrogen atom of the carbamoyl 
group can be substituted by a lower alkyl group. Such a 
lower alkyl group can be exemplified by the above- 
mentioned lower alkyl group and is preferably isopropyl 
group. Also, the nitrogen atom of the carbamoyl group can 
be a member of a sanirated heterocyclic group to form it A 
preferable exair^jle of such a heterocyclic group is pyrroli- 
dino group. 

Examples of the aralkyl group found at R7 include benzyl 
group and phenethyl group. A preferable example thereof is 
benzyl group. Also, the aralkyl group can have a substituted 
group on its aromatic ring. Examples of such a substituted 
group include a halogen atom and a methylenedioxy group. 
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Preferably examples of such a substituted aralkyl group are 
fluorobenzyl group and 3.4-methylenedioxybeDzyl group. 

Examples of the unsaturated heterocyclic group having 5 
to 9 members found at R7 include a group contained nitrogen 
and/or oxygen atom. Preferable examples thereof are 
thiazolyl. benzothiazolyl. and pyrimidinyl group. 

A preferable compound of the present invention may be 
expressed by the following formula 4: 




formula 4 



wherein R,. Rj. R3. Rj'. R4. R3. R*. and X are same as those 
in the above mentioned formula 1. 

In formula 4, it is preferable that X is oxygen atom, while 
20 R4. R5. and R^ are hydrogen atoms. 

In formula 4. it is preferable that R^ and R. are hydrogen 
atoms. 

In formula 4. it is preferable that R^ and/or R^ is an 
alkenyloxy group expressed by tiie following formula 5; 
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formula 5 



Wherein each of R^ and R^' represents methyl group, [prenyl] prenyl-CH, group, or 
[geranyl] oeranvl-CH. group and when one of and R,' is (prenyl] prenyl-CH, group 
or [geranyl] oeranvl-CH-, group, another is methyl group. 

A preferable con^und of tfie present invention may be 
35 expressed by the following fomula 6: 

formula 6 




Wherein Rj. R.. R3. R.V. R4. Rs- R*- and X are same as those 
45 in the above-mentioned fonnula 1. 

In formula 6. it is preferable that X is oxygen atom, while 
R4. R5. and R^ are hydrogen atoms. 

In formula 6. it is preferable that R, and R^ are hydrogen 
atoms. 

50 In formula 6. it is p^eferable that Rj and/w R; is an 
alkenyloxy group expressed by above-mentioned formula 5. 

In formula 6. it is p^eferable that R, and/or Rj is a lower 
alkoxy group. 

A preferable compound of the present invention may be 
55 expressed by the following formula 7: 



fonnula 7 




wherein Rj, Rj. Ra. R3 . R7. and X are same as those in tiie 
65 above-mentioned formula 1. 

In fwmula 7. it is preferable that X is oxygen atonL while 
Rj and Rj are hydrogen atoms. 



A preferable con^xxjnd of the present invention may be 
expressed by the following formula 8: 




wherein is a lower alkyl group; and R^q and R^^ are same 
as those in the above-mentioned formula 3. 

In fonnula 8. it is preferable that R7 and R^^^ are isobutyl 
groups. 

In formula 8. it is preferable that R^^ is fiuorine atom 
bonded to para-position. 

The alkylenediamine derivatives and its pharmacologi- 
cally acceptable salts in accordance with the present inven- 
tion have anti -ulcer effect, acid secretion inhibition effect, 
and anti-bacterial effect against Helicobacter pyroli as well 
as a high safety. Accordingly, they are useful as medica- 
ments for preventing and curing various kinds ulcer. 

As similar compounds to the present invention, there have 
been known an alkylenediamine derivative having an anal- 
gic action and spasmolysis effect in stomach and bowel in 
Japanese Examined Patent Publication No. 40-19344. an 
alkylenediamine derivative having a gastric movement 
accelerating effect and an emesis effea in Jq>anese Unex- 
amined Patent Publication No. 1-168678. an alkylenedi- 
amine derivative having an enterokinesis accelerating effect 
in Japanese Unexamined Patent Publication No. 2-207069, 
and an alkylenediamine derivative having a cerebrovascular 
damage ameliorating effect in J^anese Unexamined Patent 
Publication No. 5-239005. However, all of them do not 
relate to the j^armacological effect of the present invention. 
Also, the alkylenediamine derivative in accordance with the 
present invention is characterized in thai W in the basic 
skeleton of formula 1 is a phenyl group having 1 to 3 
'alkenyloxy groups on its aromatic ring as shown in formula 

2. or a phenyl group having both of a benzyloxy group and 
a lower alkyl group on its aromatic ring as shown in formula 

3. Such an alkylenediamine derivative has not been known 
even from the viewpoint of structure. Accordingly, the 
alkylenediamine derivative of the p'esent invention is a 
novel compound completely. 

In the following, while the general method for manufac- 
turing the compound of the present invention will be 
explained, it should not be restricted thereto. 

The compoundQ) of the present invention expressed by 
fonnula 1 can be manufaaured by reaction formula A shown 
in FIG. 1. 

In reaction f(H7nula A. the alkylenediamine derivative(I) 
of the present invention can be obtained from a carboxylic 
acidflT) and an aminedH) by using a known amide-bond 
forming reaction such as mixed anhydride method, acid 
chloride method. DCC method. CDI method, or azide 
method. Here. W in the compoundOI). and R^. R5. R^. n. and 
Y in the compound (III) are defined as fonnula 1 mentioned 
above. 

In the mixed anhydride method, by using an activator 
such as diphenyl phosphinic chloride, ethyl chloroformate. 
isobutyl chloroformate. or pivaloyl chloride, the carboxylic 
acid (II) is converted into its conesponding anhydride and 
then rearted with the compoundflH). As an additive, for 
exajr^)le, an o-ganic base such as iriethyl amine, pyridine, ot 
N-methylmorpholine can be used. As a solvent, for example. 



a halogenaied hydrocarbon sudi as dichloromethane or 
chloroform; an aromatic hydrocarbon such as benzene, 
toluene, or xylene: an ether such as tetrahydrofuran or 
dioxane: or an amide such as dimethylformanude or dim- 
c ethylacetamide can be used. While the reaction temperature 
and reaction time may be changed according to the matenal 
compounds used, the reacUon is usuaUy effected at a tem- 
perature within the range of -15° C. to the reflux tcwpcTa- 
ture of the solvent 
In the acid chloride method, as an activator, for example. 
^ phosphwiis pentadiloride. phosjAonis trichloride, or thionyl 
chloride is used to convert the carboxyiic add (IT) into the 
corresponding acid chloride and then the latter is reacted 
with the compound (HI). As an additive, for exan^le, an 
organic base such as uiethyl amine, pyridine, or 
5 N-meihylmoipholine can be used. As a solvent, for exan^le. 
a halogenaied hydrocarbon such as didiloromethane or 
chloroform; an aromatic hydrocarbon such as benzene, 
toluene, or xylene: an amide such as dimethyl formamide 
or dimethylacctamide can be used. While the reaction tem- 
>o perature and reaction time may be changed according to the 
material compounds used, the reaction is usually effected at 
a temperature within die range of O*' C. to the reflux 
temperature of the solvent 

In the DCC method, as a condensing agent, for example. 
,5 dicyclohexyl carbodiimide (DCC) or l-ethyl-3-(3- 
* dimethylaminopropyl)carbodiimide hydrochloride (WSQ) 
can be used. As a solvent, for example, a halogenated 
hydrocarbon sudi as dichloromethane or chloroform; an 
aromatic hydrocarbon such as benzene, toluene, or xylene; 
an ether such as tetrahydrofuran or dioxane: or an amide 
^ sudi as dimethylformamidc or dimethylacctamide can be 
used. If necessary, this reaction may be effected while 
l-hydroxybenzotriazole (HOBt) or N-hydroxy sucdniimde 
(HOSu) is added thereto. While the reaction ien^)crature and 
reaction time may be changed according to the material 
35 con^nds used, the reaction is usuaUy effected at a tem- 
perature within the range of O*' C. to the reflux tempcratiffe 
of the solvent 

In the CDI method, as an activator, for example. NJv- 
carbonyldiimidazole is used to convert the carboxyiic acid 
40 (D) into the corresponding N-acyl derivative and then the 
latter is reaaed with the compounddD). As an additive, for 
example, an wganic base such as triethylamine. pyridine, or 
N-methyimorpholine or an inorganic base such as sodium 
hydride or potassium hydride can be used. As a solvent, for 
45 example, a halogenated hydrocarbon such as dichlo- 
romethane or chloroform: an aromatic hydrocarbon such as 
benzene, toluene, or xylene: an ether such as tetrahydrofuran 
or dioxane: or an amide such as dimethylformamide or 
dimethylacetaraide can be used. While the reaction tempera- 
50 ture and reaction time may be changed according to the 
material compounds used, the reaction is usuaUy effected at 
a temperature within the range of 0*" C. to the reflux 
temperature of the solvent 

In the azide method, as an activator, for example, diphe- 
55 nylphosphorylazide is used to convert the carboxyiic add 
(A) into the corresponding azide and then the latter is reacted 
with the compound (HI). As an additive, for example, an 
organic base such as triethylamine. pyridine, or 
N-methylmoipholine is used. As a solvent, for example, a 
60 halogenated hydrocarbon such as dichloromethane or dilo- 
roform: an aromatic hydrocarbon such as benzene, toluene, 
or xylene: an ether such as tetrahydrofuran ot dioxane; or an 
amide such as dimethylformamide or dimethylacctamide 
can be used. While the reaction temperature and reaction 
65 time may be changed according to the material compounds 
used, the reaction is usually efferted at a lempaature within 
the range of 0° C. to the reflux temperature of the solvent 
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SpecificaUy. for exan^>le. dij^enylphosphinic chloride or 
pivaloyl chloride is used as an activator fcff the mixed 
anhydride method, while triethylamine is used as an additive 
to effect a reaction in a solvent such as chlorofmn or 
dimethyl formaraide at a temperature within the range of 
-15*' C. to room temperature, thereby attaining the aimed 

object . 

Among the material con^wundOD used in reaction for- 
mula A. the compound (H-a) wherein W is a group expressed 
by formula 2 can be synthesized by reaction formula B 
shown in FIG. 2. for example. 

In reaction formula B. m in the con^wund (IV) represents 
an integer of 1 to 3. While K,, R.. and X are defined as 
formula 2 mentioned above. Ri=H when m=2. and 
Ri-R^H when ro=3. Ra rqjresents a caiboxyl-protccting 
group" which may be a lower alkyl group such as methyl 
group, ethyl group, or tert-butyl group, phenacyl group, ot 
trichloroethyl group as long as no jH-oblem occurs in the 
subsequent reaction. Z in the compound (V) represents a 
halogen atom. R3 and R^' are defined as formula 2 men- 
tioned above. 

In reaction formula B. an alkenyl haUde(V) is reacted with 
a compound(IV) in the presence of a base and then hydro- 
lyzed so as to synthesize the carboxylic acid (Il-a). 

The first step of this reaction can be effected in the 
presence of a base. Sodium amide, triethylamine. sodium 
hydride, sodium hydroxide, potassium carbonate, barium 
oxide, silver oxide, ot the like can be used therefor. Also, a 
catalytic amount of potassium iodide can be added thereto. 
As a solvent, for exan^)le. an alcohol such as methanol, 
eihanol. or butanol; an aromatic con^und such as benzene, 
toluene, xylene, or pyridine; an ether such as diethyletha. 
tetrahydrofuran. or dioxane; an amide such as dimethylfor- 
mamide or dimethylacetamide; or a ketone such as dimeth- 
ylsulfoxide or acetone can be used. While the reaction 
temperature and reaction time may be changed according to 
the material compounds used, the reaction is usually effected 
at a temperature within the range of O"" C. to the reflux 
temperature of the solvent. 

Specifically, for example, the compound (TV) is dissolved 
in tetrahydrofuran or N>r-dimethyiformamide and, after 
sodium hydride is added as a base and stirred therein, the 
alkenyl halide(V) is added thereto so as to effect a reaction 
at a temperature within the range of room ien^)craiure to the 
reflux temperature of the solvent, thereby attaining the 
aimed object 

In the reaction of the second step, the ester compound 
(VI) is hydrolyzed in the presence of an acid or a base so as 
to synthesize the carboxylic acid (Il-a). Hydrochloric acid, 
sulfuric acid, p-toluenesulfonic acid, or the like can be used 
as the acid, while sodium hydroxide, potassium hydroxide, 
potassium t-butoxide. or the like can be used as a base. As 
a solvent a carboxylic acid such as formic acid or acetic 
acid, an alcohol such as methanol or ethanol: water; or a 
mixed solvent thereof can be used. While the reaction 
temperature and reaction time can be changed according to 
the material compounds used, the reaction is usually effected 
at a temperature within the range of 0° C. to the reflux 
temperature of the solvent. 

Specifically, for example, the ester compound(VI) is 
dissolved in an alcohol such as methanol or e^anol and then 
an aqueous sodiiun hydroxide or potassium hydroxide solu- 
tion is added thereto so as to effect a reaction at a tempera- 
ture within the range of room temperature to reflux tem- 
perature of the solvent, thereby attaining the aimed object. 

The material compound (V) used in reaction formula B 
can be synthesized by reaction formula C shown in FIG. 3. 
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In reaction formula C. Z. R^, and R3' are defined as those 
in reaction formula B mentioned above. In this reaction 
formula, an alkenyl halide (V) can be obtained by haloge- 
nation of aiccrtiol (VH). 

5 For this reaction, a general method known as halogena- 
tion of hydroxy groups can be used. As a reagent of 
halogenation. for exan4)le. a strong acid such as hydrodiio- 
ric acid or hydrobromic acid; a phosphorus comt>ound such 
as phosphorus tribromide. phosphorus trichloride, or phos- 
phorus pcntachloride: thionyi chloride: 
N-halogenosuccinimide and methyl sulfide; triphcnylphos- 
phine and a halogenaied hydrocarbon; or methanesulfonyl 
chloride and lithium halide is used to effect the reaction. As 
a solvent, for exan^)le. a halogenaied hydrocart>on such as 
dichloromethane or chloroform: an aromatic compound 

15 such as benzene, toluene, xylene, or pyridine; an ether such 
as diethylether. tetrahydrof uran or dioxane; or an amide such 
as N.N-dimethylformamide or N.N-dimethylacetamide can 
be used. While the reaction temperature and reaction time 
may be dianged according to the material con^x>unds used. 

20 the reaction is usually efferted at a temperature within the 
range of O'' C. to the reflux temperature of the solvent 

Specifically, for example, in the presence of lithium 
chloride and triethylamine. methanesulfonyl chloride is used 
so as to effect a reaction in a solvent such as acetone at a 

25 temperature within the range of 0** C. to room ten^)erature. 
thereby attaining the aimed object 

Among material compoundsdO used in reaction formula 
A. tiie compound (Il-b) wherein W is a group expressed by 
formula 3 above-mentioned can be synthesized according to 

30 reaction formula D shown in FIG. 3. for example. 

At the first stq? of reaction formula D. the con^xxind 
{XVn) is reacted with the substituted benzyl halide(XVin) 
in the presence of a base to obtain the compound (XIX). Rjo 
in the compound (XVII). and in the compound (VOX) are 

35 defined as those of formula 3 mentioned above, while Z in 
the compound (XVHI) represents a halogen atom. Ra in the 
compound (XVE) represents a carboxyi-protccting group 
whidi may be a lower aikyl group sudi as methyl group, 
ethyl group, or tert-butyl group, phenacyl group, or trichlo- 

40 roethyl group as long as no problem occurs in the subsequent 
reaction. 

As a base in this reaction, for example, an inorganic base 
such as potassium carbonate, potassium hydroxide, sodiiun 
hydroxide, or sodium hydride; or an CM^ganic base such as 

45 triethylamine or pyridine can be used. Specifically, for 
example, potassium carbonate is used as a base so as to 
effect a reaction in a solvent such as acetone or N^- 
dimethylformamide at a ten^^erature within the range of 
room temperature to the reflux temperature of the solvent. 

50 thereby attaining the aimed object 

At the second step of reaction formula D. the compound 
(XIX) is subjected to a deprotecting reaction so as to obtain 
the carboxyUc add(II-b). 
FcH^ this deprotecting reaction, various kinds of known 

55 methods can be used according to the kind of the protecting 
group Ra. For example, when Ra is methyl or ethyl group, 
known ester hydrolysis method is used for dcproiection. 
Specifically, for example, an inorganic base such as sodium 
hydroxide or potassium hydroxide is used so as to effect a 

60 reaction in a solvent such as water, methanol, or ethanol at 
a temperature within the range of room temperature to the 
reflux temperature of the solvent, thereby attaining the 
aimed object. 

On the other hand, among the material compounds(III) 
65 used in reaction formula A. for exanq)le. the compound 
(m-a) wherein n=2 and R4=H can be synthesized according 
to reaction formula E shown in FIG. 5. 



In reaction fomula E. a halogenoacetonitrile OX) is 
reacted with an amine (Vm) in the presence of a base and 
then the cyano group is reduced so as to synthesize tiie 
ethylenediamine (ffl-a). Here, in the compound (Vm). R5. 
R^, and Y are defined as those in fwrnula 1. Z in the 
compound (K) represents a halogen atom. 

At the first step of this reaction, the reaction can be 
effected under a reaction condition similar to that of the first 
step in reaction formula B. 

For reduction of the cyano group at the second step in this 
reaction, a known method can be used- Fot exanq)le. Birch 
reduction method a reduction method by a metal hydride 
complex compound, or a method using Raney nickel can be 
used. In Birch reduction, while sodium or lithium is used 
mainly as a catalyst, the reaction can be effected in ttie mixed 
solvent of liquid ammonia and an alcohol such as methanol 
or ethanol. When the metal hydride complex con4>ound is 
used, lithium aluminium hydride, aluminium hydride, 
sodium borohydride, or the like can be used as a reagent. As 
a solvent, for example, an ether sudi as diethyletha. tet- 
rahydrofuran or dioxanc: or an alcohol such as metiianoL 
ethanol. or butanol can be used. When sodium bOTohydride 
is used. Raney nickel, aluminium chloride, cobalt chloride, 
or the like can be used as a catalyst When Raney nickel is 
used, methanol saturated by ammonia is used as a solvent so 
as to effect hydrogenation unda a pressure, thereby attaining 
the aimed dbject While the reaction temperature and reac- 
tion time may be changed according to the material com- 
pounds used in all cases, the reaction is usually effected at 
a temperature within the range of 0° C. to the reflux 
temperature of the solvent. 

Specifically, for example, lithium aluminium hydride is 
suspended in tetrahydrofuran while being cooled with ice 
and. after the compound (X) is dropped thereto, the reaction 
is effected at a ten^ature within the range of 0° C. to the 
reflux temperature of the solvent Then, the reaction solution 
is treated with water, an aqueous sodium hydroxide solution, 
or the like, thereby attaining the aimed object. 

Also, among the material compounddU) used in reaction 
formula A. the con^xjuodOD-b) wherein n=2 and R4 is a 
lower alkyl group can be synthesized according to reaction 
formula F shown in FIG. 6. 

In reaaion formula F. ethylenediamine (ID-a) is amidated 
with the compound (XI) and then the ketone group in the 
amide bond is reduced so as to synthesize the ethylenedi- 
amine (m-b). Here, in the compound (lU-a). R5. R^ and Y 
are defined as those in formula 1 mentioned above. In the 
compound (XI). Re represents hydrogen atom or a lower 
alkyl group, while A represents hydroxy group <x — OCORg. 

The anudation at the first step of this reaction can be 
effected under a reaction condition similar to that in reaction 
formula A. 

In the reaction at the second step, as a reducing reagent 
for example, lithium aluminium hydride, aluminium 
hydride, or sodium borohydridc and triethyloxonium tet- 
rafluorobwate can be used. As a solvent for example, a 
halogenated hydrocarbon such as dichloromethane or chlo- 
roform: an aromatic compound such as benzene, toluene, 
xylene, or pyridine; an alcohol such as methanol, ethanol. or 
butanol; or an ether such as diethylether. tetrahydrofuran or 
dioxane can be used. While the reaction temperature and 
reaction time may be changed according to the material 
compounds used in all cases, the reaction is usually effected 
at a temperature within the range of 0° C. to the reflux 
temperature of the solvent. 

Specifically, for example, lithium aluminium hydride is 
suspended in tetrahydrofuran while being cooled with ice 
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and. after the amide compound (XII) is dropped thereto, the 
reaction is effected at a ten^jerature within the range of 0"* 
C. to the reflux temperature of the solvent Then, the reaction 
solution is treated with water, an aqueous sodium hydroxide 

5 solution, or the like, thereby attaining the aimed object 
Among the material compound(VIII) used in reaction 
formula E mentioned above, the compound (XVI) wherein 
Y is a group expressed by — N(R7>— can be synthesized 
according to reaction formula G shown in FIG. 7. 

10 In reaction fonmda G. R9 in the compound (Xm) repre- 
sents an amino-protecting group which can be a urethane 
type protecting group sudi as benzyloxycaibonyl group or 
tert-butyloxycarbonyl group, an acyl type protecting group 
such as formyl group or losyl group, or an alkyl type 

15 protecting group such as trityl group as long as no problem 
occurs in the subsequent reaction. R5 and in the com- 
pound (Xni). and R7 in the compound (XIV) are defined as 
those in formula 1 mentioned above, while Z represents a 
halogen atom 

20 At the first step of reaction formula G. the protected 
piperazine (Xni) is reacted with an appropriate halide (XIV) 
in the presence of a base so as to obtain the compound (XV). 
This reaction can be efi^ecied under a reaction condition 
similar to that of the first step in reaction formula B. 

25 At the second step of reaction formula G. the compound 
(XV) is subjeaed to a deproiecting reaction so as to obtain 
the con^und (XVI), For this dejyoiecting reaction, various 
kinds of known methods can be used according to the kind 
of the amino-protecting group R9. For example, hydrazine. 

30 hydrodiloric acid, hydrogen peroxide, or the like can be 
used as the deprotecting agent when R5 is formyl group. 
Specifically, for exan^le. hydrochloric acid within the range 
of IN to 6N is used to effect the reaction in methanol at a 
temperature within 0° C. to room temperature, thereby 

35 attaining the aimed object 

Among the material compounds used in the above- 
mentioned reaction formulas A to G. those with no prepa- 
ration methods described may be commercially available or 
easily synthesized by using a known method. 

40 Also, examples of salts of the alkylenediamine derivative 
of the present invention (I) with an acid include salts with 
inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulfuric add, and phosphoric add and salts with organic 
acids such as acetic acid, propionic add, dtric acid, lactic 

45 acid, oxalic add, maleic acid, fumaric add. sucdnic add, 
tartaric add. and methane sulfonic acid. These salts can be 
easily manufactured by a normal method. 

The alkylenediamine derivative in accordance with the 
present invention has a strong effect against stress ulcer and 

50 an excellent effect for suppressing gastric add secretion. 
Further, it has an antibacterial activity against Helicobacter 
pyroU which is supposed to be a cause for recurrence of 
ulcer. Furthermore, it has a high safety. Accordingly, it is 
useful as a medicament for curing and preventing peptic 

55 ulcer in man or mammals and. particularly, gastric ulcer in 
man. Conventionally, there has hardly been known such a 
compound which has both effect for suppressing gastric add 
secretion and antibacterial activity against Helicobacter 
pyroli. Accordingly, it is indicated that the compound of the 

60 present invention is not only effective in preventing and 
curing ulcer but also in preventing the recurrence thereof. 

When the con^xxind of the present invention is admin- 
istered as a medicament for curing and preventing pq)tic 
ulcer, it may be administered cn-ally as tablet, powder. 

65 granule, capsule, syrup, or the like as well as parentcrally as 
suppository, injection, external drug, instillation or the like. 
While the amount of administration may be outside of the 
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range mentioned below according to the degree of syn^Jtom. 
personal difference, age. kind of ulcer, or the like, it should 
of course be adjusted so as to fit the individual drcumstances 
in specific cases. UsuaUy 0.01 to 200 mg/kg or, preferably. 
0.05 to 50 mg/kg or. more preferably, 0.1 to 10 mg/kg is 
administered per day for an adult in a single dose ot several 
doses. 

When formulating the medicament a normal manufac- 
turing method is used with a normal formulation carrier. If 
necessary, pharmacologically and pharmaceutically accept- 
able additives may be added thereto. 

Namely, when preparing an wal solid formulation, after 
an excipicnt and. if necessary, a binder, a decaying agent a 
luster, a coloring agent, a correctives, and the like are added 
to the main medicament a normal method is used to form 
tablet, coated tablet, granule, powder, capsule, or the like. 

Exan^)les of the excipient include lactose, corn starch, 
sucrose, glucose, sorbitol, crystalline cellulose, and silicon 
dioxide. Examples of the binder include polyvinylalcohol. 
polyvinylether. ethyl cellulose, methyl ccUuiose. gum 
arable, iragacanth. gelatin, shellac, hydroxypropyl cellulose, 
hydroxypropyl starch, and polyviny^yrrolidone. Examples 
of the decaying agent include stardi. agar, gelatin powder, 
crystalline cellulose, calcium carbonate, sodium 
hydrogencarbonate. calcium citrate, dextrin, and pectin. 
Exan^)les of the luster include magnesium stearate. talc, 
polyethyleneglycol, silica, and hardened vegetable oil. As 
the coloring agent those permitted to be added to medicines 
are used. Exanq>les of the correctives include cocoa powda, 
menthol, aromatic acid, mentha oil. borneoL and cinnamon 
powder. If necessary, these tablet and granule can be coaled 
with sugar-coating, gelatin-coating, and the like. 

When preparing an injection, if necessary, a pH-adjusting 
agent, a buffer, a stabilizer, a solubilizer. and the like are 
added to the main medicament and then a nonnal method is 
used to form subcutaneous, intramuscular, and intravenous 
injection drugs. 

In the following, the present invention will be explained 
in further detail by specifically examples. However, the 
present invention should not be restricted to these exan^)lcs. 

First, test methods used for evaluating these examples 
will be e:q)lained. 

WIS; Restraint and Water Immersion Stress-Induced Ulcer 
Inhibition Test 

i) Meaning 

The degree of inhibition of the stress ulcer fOTmation is 
tested. 

ii) Method 

Male Crj:SD or Slc:SD rats (6 to 7-week-old) were fasted 
overnight, but allowed fi^ce access to water. Each group has 
5 to 8 of these rats. The sample compound was dissolved or 
suspended in an aqueous solution of 0.3% sodium car- 
boxyraethylccUulose or 0.05% Twccn 80 and then was 
CM-ally administered (100 mg/10 ml/kg). To a control group, 
the vehicle was administered. 10 minutes later, the rats were 
placed in a stress cage and immersed to the level of xipfoid 
ja-ocess in a water bath (21^ C.) for 7 hours. At the end of 
the stress, the rats were sacrificed by inhalation of ether or 
carbon dioxide. Then, the stomach of each was removed, 
inflated by injecting 10 ml of 5% fomaalin neutral buffer 
solution, and immersed in 1% formalin neutral buffer solu- 
tion for 30 minutes or more to be fixed. The stomach was 
incised along the greater ciffvature and then the length of 
each erosion in the glandular portion was determined under 
dissecting microscope. The sum of the length of erosions per 
stomach was defined as ulcer index (UI). 
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iii) Judgment Standard 

The effea obtained when 100 nig/kg of the sample 
compound had been administered was expressed as ulcer 
formation inhibitory rate {%) as follows: 

ulcer fonnatkm inhibitovy rate (%) = 

(1 - (UI in sanqile gxou^UI in ccmnol gioi^)) x 100 

VOL. TAO: Acid Secxrtion Inhibition Test In Vivo 
10 i) Meaning 

Inhibitory effea on add secretion in vivo is confirmed. 

ii) Me&od 

Male CrjrDonryu rats (7-week-old) were fasted overnight 
but allowed free access to water. In each group. 8 to 10 of 

15 these rats were used under urethane anesthesia (125 g/kg). 
The sample conq)ound dissolved or suspended in an aqueous 
solution of 0.5% sodium carboxymethylceUulose or 0.05% 
Tween 80 was orally administered (100 mg/10 ml/kg). 30 
minutes later, the abdomen of eadi was incised and ttie 

20 pylorus was iigated. 30 minutes after the ligation, 30 mg/kg 
of histamine dissolved in physiological saline was subcuta- 
neously administered and. 3 hours thereafter, the rat was 
sacrificed with carbon dioxide. Immediately thereafter, each 
stomach was removed and the gastric contents were col- 

25 lectcd and each volume was determined. The total acid 
output was determined by titration of the gastric juice with 
O.IN NaOH. 

iii) Judgment Standard 

With respect to the gastric juice volume (VOL) and the 
30 total acid output (TAG), the effects obtained when 100 
mg/kg of the sample compound had been administered were 
expressed as their respective inhibitory rates (%) as foUows: 

each inhibitory rate (%) = 

(1 - (vahie in sample poi^value in comzol group)) x 100 

CAP: Acid Scaetion Inhibition Test In Vitro 

i) Meaning 

The acid secretion inhibitory activity in a cell level is 
40 studied. It can also be used for studying the medianism of 
the effect 

ii) Method 

ii-a) PreparatioD of isolated gastric fundus gland suspen- 
sion 

45 First, an isolated gastric fundic gland sample was pre- 
pared. Namely, a male Japanese White rabbit (2,5 to 3 kg) 
was anesthetized to death with Nembutal™ and then the 
abdomen was incised. Immediately thereafter, the stomach 
was removed and. after its pyloric and cardiac antrum were 

50 severed, incised along its greater curvature into two sheets. 
The gastric contents adhering to the mucosal surface was 
washed out with ice-cooled PBS (-) and then carefully 
washed therein. The gastric wall was spread on a cork board 
with its mucosal surface facing up and the feed and mucus 

55 thereon were con^letely removed with sterile gauze. The 
mucosa was separated therefrom by a spatula and then 
collected in ice-cooled PBS (-). After being washed twice 
with PBS (-). the mucosa was minced into 2-3 mm^ pieces 
by scissors. These pieces were further washed twice with a 

60 nutrient solution. The nutrient solution comprises 02.4 mM 
of NaQ. 5.4 mM of KCl. 5 mM of Na2HP04. HH.0. 1 mM 
of NaH2P04.2H20. 1.2 mM of MgSO^. 1 mM of CaQj, 25 
mM of HEPES. 2 mg/ml of glucose, and 1 mg/ml of BSA. 
Into 70 ml of the nutrient solution containing 1 mg/ml of 

65 coilagenase. minced mucosal pieces were dispersed and 
intensely stirred in a conical flask with a stirrer at 37° C. for 
40 to 60 minutes. During this period. 100% O2 was sprayed 
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OD the nutiieDt solution surface and the pH was appropri- 
ately measured such that it was immediately adjusted to pH 
7.4. when the value was thercbelow. with a base. The 
nutrient solution was added to the reaction solution so as to 
attain the total amount of about 200 ml. After being filtered 
through a mesh, the suspension was divisionally introduced 
into 50 ml centrifuge tubes and left for 15 minutes such that 
gastric fimdic gland was deposited. The supernatant was 
repeatedly removed by an aspirator, dispersed in the nutrient 
solution, and then left such that the gastric fundic gland was 
washed three times. At this time, without using a pipette, the 
suspension was alternately introduced into two centrifuge 
tubes so as to effect dispersion. The number of cells was 
counted under microscope and adjusted to 1.6x10^ cells/ml. 

ii-b) (^*C]-aminopyrine uptake test 

Then.- [^^O-arainopyrine uptake test was performed. 
After an Eppendorf tube was weighed. 10 ^l (final concen- 
tration: 10"*M) of histamine dissolved in the above- 
mentioned nutrient solution. 10 pi (final concentration: 
lO'^M) of the test compound dissolved in DMSO. and 10 fil 
(final concentration: 0.05 pCi/ml) of ( ^^CJ-aminopyiine 
diluted with the nutrient solution were introduced therein 
and then 970 yl of the isolated gastric fundic gland suspen- 
sion prepared above was added thereto. Subsequently, this 
mixture was shaken at 37° C. for 40 minutes at 125 
cycles/minute. After being centrifuged for 30 minutes. 200 
^l of its supernatant was collected into a mini-vial, while the 
rest was removed b>' an aspirator. The gland pellet was 
completely dried as the tube with its lid being opened was 
kept for one night in a drying oven at 80° C. and liien the lid 
was closed and the weight was determined at room tem- 
perature. Then 100 \il of IN KOH was added thereto and the 
tube with its lid being closed was treated at 60° C. for 1 to 
2 hours so as to dissolve the pellet. Then, the contents 
thereof were transferred to a mini-vial. Into the mini- vial 
containing the supernatant or gland pellet 4 ml of Atom- 
lite™ was added and then the radioactivity was measured by 
a liquid scintillation counter. Here, after the radioartivity of 
the gland pellet was corrected by using a sample in which 20 
mM of NaSCN was added so as to cancel the hydrogen ion 
concentration gradient, the integration ratio of aminopyrine 
specifically trapped by the gland pellet was calculated. This 
experiment was performed in duplicate. 

ii-c) Calculation of the accumulation rate of aminopyiine 

Here, its principle will be briefly explained. In the isolated 
gastric fundic gland, add is accumulated in a space between 
its secretory tubule and intraglandular cavity. Aminc^yrine 
is weak base (pKa=5.0) and nonionic in a neutral solution so 
as to freely pass through the cell membrane, whereas it is 
ionized in an acidic solution and thus cannot pass through 
the cell membrane due to its electric charge. Therefcre. 
aminopyrine is accumulated in a closed acidic space within 
the isolated gastric fundic gland. In view of this 
characteristic, the accumulation rate (R) of aminopyrine is 
calculated by the following equation: 

R = (f corrected radioactivity of precipitate y( radioactivity of si^)ermtant)) 

X 

(200/(mg dry weight of glaod pellet)) 

iii) Judgment Standard 

The effect of the sample compound at the final concen- 
tration of 10"^ was expressed by acid secretion inhibitory 
rate (%) as follows: 



acid secretioo inhibitory rate (%) = 
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-continued 
(1 - in sample gtoa^JR in comrol group)) x 100 

AHP: Antibacterial Activity Test Against Helicobacter 
5 pyroU 

i) Meaning 

The minimum inhibitory concentration (MIC) against 
Helicobacter pyroli (microaerophilic gram-negative , bacte- 
rium whidi is supposed to deeply involve in pathogenesis. 
10 relapse, and recrudescence of ulcer, referred to as "HP" in 
the following) is measured so as to find out coii^x)unds 
which have antimicrobial activity against Helicobacter 
pyroli. 

ii) Method 

15 MICs were determined by the agar dilution method. The 
stock culture (-80° C.) of HPNCTC 11637 was thawed and 
cultured on tripticase soy agar supplemented with 5% sheep 
blood at 37° C. in an atmosphere of 5% O2. 10% COj. and 
85% N^. Grown colonies were transferred to the same plate 

20 and precultured for 3 days under die same condition. An 
appropriate amount of the colony grown on the plate by 
preculturing was suspended in Mueller Hint on broth till 
tuibidness was recognizable by naked eyes, and diluted 
100-fold in ttit same broth; this resulted in a bacterial 

25 suspension for inoculation containing about 10^ cfu/ml of 
the bacteria. 

A 1.000 Mg/ml solution of the san^le con^>ound contain- 
ing DMSO not mcH-e than 25% was seriesUy diluted 2-fold 
in sterile purified water. 100 pi volume from each dilution 

30 was mixed thoroughly with 900 jil of bnicella agar supple- 
mented with 5% horse blood and solidified in a 24 well 
micro plate, diereby yielding an MIC measurement plate. 

10 ^l of the bacterial suspension for inoculation (about 
10^ cfu) was inoculated on this plate and cultured for 7 days 

35 under the same condition as that of precuiture. Thereafter, it 
was judged whether there had been bacteria growth or not 

iii) Judgment Standard 

The minimum concentration of the sample compound 
when there were no visible colonies or. if any, 5 or less 
40 colonies of HP was defined as MIC (jig/ml). 
PD: Gastric Mucosal Integrity Test 

i) Meaning 

There is a possibility that the anti-ulcer mechanism of the 
compounds whidi were effeaive in the experimental ulcer 

45 model may be attributed to adaptive cytoprotection. which 
means exhibiting of apparent anti-ulcer effect due to 
inaease in the amount of endogeneous prostaglandins in the 
gastric mucosa caused by necrotizing agents. In this case, 
since the sair^le compound has a necrotizing effect, it is 

50 in^propriate as an and -ulcer medicament 

Therefore, the gastric mucosal potential difference (PD). 
which reflects the integrity of the gastric mucosa, is mea- 
sured so as to confirm that the san^^le compound has no 
damaging effect on gastric mucosa, which is toxicity at 

55 gastric mucosal level. 

ii) Method 

Male Crj:SD rats (7 to 8-week-old) were fasted overnight 
but allowed fi*ee access to water, and then, under urethane 
anesthesia (1.25 g/kg. i.p.). fixed to a cork board on its back. 

60 The abdomen of each rat was incised, and a small incision 
was made in the forestomach. Then, the inside of the 
stomach was washed with physiological saline heated at 37° 
C. From the forestomach. along the greater curvature 
thereof, the stomach was incised without damaging blood 

65 vessels. After the height of the cork board was adjusted on 
a jack, the stomach was mounted on ex vivo chamber. The 
area of the gastric mucosa exposed to the inside of this 
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chamber was 2.5 cm=. Tlie inside of the ch^^r was 
perfused with physiological saline wanned at 37 C. by 
micro tube pun^. By using an agar bridge containing 3M 
KQ. the potential difference between the diambcr and the 
abdominal cavity was measured by a PD meter. Here, the 
rectal temperature was measured to control the body tem- 
perature during the e3q>eiimenL After the PD was s^cienOy 
smbilized. the perfusate was stopped and then 100 mg/10 
ml/kg of the sample con^und dissolved or suspended m an 
aquTOus solution of 0.5% sodium carboxymethyl cellulose 
or 0.05% Tween 80 was administered into the chamber, 
whae PD was recorded for 60 minutes. To a control, the 
vehicle was administered. 

iii) Judgment Standard , . 

The change in PD during 60 minutes after the admims- 
tration of 100 mg/kg of the sanq)le coiisx)und was coUec- 
lively studied and. with reference to the positive control, 
classified into 5 levels as foUows: 

5: Same as the control with no recognizable damage at all. 

4: Though a slight PD-decreasing tendency suggesting a 
slight possibility of mucosal damage is found, there is no 
problem. 

3: Though a weak deaease in PD and a possibility of a 
weak mucosal damage is recognized, there is no substantial 
problem. 

2: Medium degree of decrease in PD is found and a 
mucosal damage is recognized. 

1: Heavy degree of deacase in PD is found and a 
remarkable mucosal damage is recognized. 
AT: Single Dose Toxicity Pretest 

i) Method 

Male Slc:ICR mice (5-weck-old) were used. Each group 
has 3 to 5 mice and each mouse was fasted, but allowed free 
access to water, for 4 to 5 hours from 9 a.m- in the lest day. 
Then. 2.000 rag/10 ml/kg of the sample compound dissolved 
or suspended in an aqueous solution of 0.5% sodium car- 
boxymethyl cellulose was orally administered thereto. To a 
control, only the vehicle was administered. The behavior 
and symptom were observed at each of 15 minutes. 30 
minutes. 1 hour. 2 hours, and 3 hours after the administration 
and then daily till one week thereafter. The body weight was 
measured before and after the fasting as weU as at the same 
time everyday. The dead animals were immediately sub- 
jeaed to autopsy and their organs were observed micro- 
scopically. Also, the living animals were sacrificed with 
ether or carbon dioxide one week after the administration 
and then their organs were observed miaoscc^ically. 

ii) Judgment Standard 

The toxicity at the single dose of 2.000 mg/kg of the 
sample compound was expressed as being classified into 5 
levels. 

5: Mortality rate is 0%; no toxicity is found at all both in 
behavior and organs. 

4: Mortality rate is 0%; while no toxicity is found in 
organs, slight toxicity is observed in behavior and body 
weight increase. 

3: While there is a dead animal (though not all the animals 
arc dead), no toxicity is found in organs. 

2: Regardless of whether there is a dead animal cx not. 
toxicity is found in organs. 

1 : Ail the animals are dead. 
MTT: Cell Damaging and Protecting Effect Test 
i) Meaning 

Ii is confirmed that there is no toxicity in cell level. Those 
having a toxicity in cell level are inappropriate as an 
anti-ulcer drug. Also, it can be confirmed that the effects of 
the sample compounds in other cell level tests do not result 
from their toxicity. 
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ii) Method 

A male Japanese White rabbit (2^ to 3 kg) was anesthe- 
tized to death by Nembutal™ and. immediately thereafter, 
its stomach was removed. The greater curvature of the 
5 stomach was indsed so as to remove the stomach contents 
therefronL After the mucosal surface was washed with 
HBSS (Hanks* Balanced Salt Solution), the stomach in 
ice-cooled HBSS was transf cned to a labOTatory- Then, after 
the pyloric antrum was removed, the gastric corpus mucosa 
10 was sq>arated by a spatula and then minced into 2 to 3 mm^ 
pieces in BME (Basal Medium Eagle). Thereafter, these 
pieces were shaken at 120 to 130 cycles/minute for 15 
minutes at 37° C. in BME 60 ml containing 280 U/ml of 
dispase and 30 to 50 U/ml of coUagenase. Hae. the con- 
15 centration of coUagenase was appropriately changed for 
each lot in view of the state of cells. The pieces were washed 
twice with BBSS (Earle's Balanced Salt Solution) contain- 
ing 1 mM of EDTA and then shaken in MEM (Minimum 
Essentia] Medium) containing 1 mM of EDTA at 37° C for 
20 5 minutes. Subsequently, they were shaken in the dispase 
and coUagenase having the same concentrations as those 
mentioned above for 15 minutes so as to remove the 
supernatant and then further shaken at 37° C. for 50 to 60 
minutes at 120 to 130 cycles/minute. Then, after being 
25 washed twice with HBSS. Ham F12 containing 2% of 
Ultrocer G™ was used to attain the concentration of 1x10* 
ceUs/ml. Thus formed suspension was dispensed in each 
well of a 96-weU plate by 200 nl. The plate was incubated 
in the atmosphere composed of 5% CO^ and 95% air at 37° 
30 C. for three days so as to attain a confluent state and then 
subjected to MTT assay. 

The sample compound was dissolved in DMSO so as to 
attain a concentration of lO'^M and then diluted with HBSS 
containing 2% of Ultrocer G™ so as to attain a final 
35 concentration of 10"^M. To each group, which 8 weUs were 
used for. 10 m1 of MTT reagent was added immediately after 
100 ^l of the medium in each weU was exchanged for same 
volume of the resulting solution of the sample compound. 
After being incubated in an atmosphere composed of 5% 
40 CO2 and 95% air at 37° C. for 4 hours. Uius formed solution 
was centrifuged and then its supernatant was discarded. 
Subsequently, 100 pd of 100% ethanol was added to the 
residue so as to dissolve MTT formazan. Then, the absor- 
bance (OD: 570 to 630) was measured by a microplate 
45 reader. This method utilizes a phenomenon in which MTT is 
changed to MTT formazan only by mitochondria of Uving 
ceUs so as to change color, 
iii) Judgment Standard 
The ceU damaging or ceU protecting effect of the sample 
50 compound at the final concentration of 10"^M was 
expressed as ceU damaging rate (%) as foUows: 

cell daziiagiog rate (%) = 

(\ - (absofbance in sample groiip/absorbancc in control group)) x ICQ 

Accordingly, the smaller value is better in the ceU dam- 
aging rate. 

Based on the foregoing effect tests and safety tests, the 
effect and safety of the example compounds of the present 

60 invention were studied. 
Compound Group 1-1 

This compound group has a structure expressed by for- 
mula 4 mentioned above, and wherein Rj and are 
hydrogen atoms. As the alkylenediamine derivatives coire- 

65 sponding to this con^und group 1-1. the following com- 
pounds were tested. The resuhs of their effect tests and 
safety tests are shown in Table 1. 
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Example 7: 
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-contiDued 

Example 8: 




As clearly from Table 1. a con^xHind of this compound 
group 1-1 has ao excellent anti-ulcer effect and add seae- 
tion inhibition effect 

Here, in this compound group 1-1. the bond position of 
the alkenyloxy group on tiie aromatic ring has a high degree 
of freedom- With respect to X. for example, as can be seen 
from Example 5 and Exan^le 7. even when oxygen atom at 
X is substituted with sulfur atom, the effect has been 
maintained. Also, for example, from Example 5 and 
Example 6. it has been suggested that even when hydrogen 
atom at R I is substituted with fluorine atom, the effect has 
been maintained. 

Further, from Exan^le 3 and Example 8 to 9. it has been 
shown that even when hydrogen atom at R^. R5. w is 
substituted with a lower alkyl group, a sufficient effect can 
be obtained. 



TABLE 1 



Exampk 

No. 


wis 


Anti-ulcer Tests 


Tests for Safct\- 




VOL 


TAO CAP 


PD 


AT MTT 


1 


67 










1 


2 


79 








3 




3 


79 


68 


85 100 




4 




4 


84 








3 


21 


5 


78 










6 


80 








3 


16 


7 


87 












8 


67 




100 






41 


9 


67 












10 


47 




98 


5 


4 





Con^und Group 1-2 

While in the coii^x)und group 1-1 mentioned above Rj 
and R-> are hydrogen atoms, an alkylenediamine derivative 
in accordance with this con^xwnd group 1-2 has a basic 
structure wherein at least one of R, and R^ in formula 4 
mentioned above is an alkenyloxy group expressed by 
formula 5 mentioned above. As the alkylenediamine deriva- 



3Q tivcs correspondiDg to ttiis compound group 1-2. the fol- 
lowing compounds were tested- The results are shown in 
Table 2. 



Example 11: 

35 
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-continued 



Example 14: 




Example 15: 




Example 16: 




ExaxDpk 17: 




Example 18: 



Example 19: 




o 



As clearly from Table 2. even when R, and/or Ro is an 
alkenyloxy group, a sufQcient anti-ulcer effect and acid 
secretion inhibition effect can be obtained. Also, they are 
excellent in safety. 

Here, in this compound group, the bond position of the 
alkenyloxy group can be selected with a high degree of 
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freedoitL whereby it can bond to various bond position. 



TABLE 2 



5 



15 



Example 


ADii-ulcer Tests 


Tests for Safetv 


No. 


WIS 


CAP 


PD AT 




11 


91 




5 4 


23 


12 


75 






38 


13 


67 


100 


5 


-5 


14 


66 




3 


26 


15 


89 






17 


16 


59 






18 


17 


70 


100 


3 


-16 


18 


40 






33 


19 


57 
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Compound Group 1-3 

An alkylenediamine derivative of this compound group 
1-3 has a basic struaure expressed by formula 4 mentioned 
above, and wherein at least of and is a lower alkoxy 
group. 

As the alkylenediamine derivatives coiiesponding to this 
compound group 1-3. the following compounds were tested. 
The results are shown in Table 3. 



Exampte 20: 




Example 24: 
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•continued 




OMc 
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-continued 

Example 27: 



5 




As clearly from Table 3, even when Rj and/cff R2 is a 
lower alkoxy group, a sufBdcnt anti-ulcer effect can be 
obtained. Especially, from Enamplc 23 and 24. or from 
Example 25 and 26. it is suggested that when and R. are 
lower alkyl groups, more anti-ulcer effect and add seaetion 
inhibition effect can be obtained. 



TABLES 
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Exampk 


Anti -ulcer Test 


Tests for Safet\' 




No. 


WIS 


PD AT 


NTTT 


20 


71 


3 


35 


21 


68 




12 


22 


39 




44 


23 


56 


3 


43 


24 


72 


5 


30 


25 


44 


3 


48 


26 


72 




17 


27 


82 


5 
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Compound Group 2-1 

An alkylenediamine derivative in accordance with this 
compound group 2-1 has a basic structure expressed by 
fonnula 6 mentioned above, and wherein and are 
35 hydrogen atoms. As the alkylenediamine derivatives coire- 
sponding to this compound group 2-1. the following com- 
pounds were tested. 



Example 28: 



Example 29: 



Example 30: 




25 26 

-continued 

Example 31: 




TABLE 4 



Example 


Ami-ulcer Tests 




Tests for Saiew 


No. 


WIS 


CAP 


PD 


AT 


MTT 


28 


64 


88 


5 


3 


-39 


29 


63 


99 




5 


16 


30 


68 










31 


54 


99 


3 


5 


15 


32 


55 


99 




5 


58 


33 


49 


100 






5 


34 


38 
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As clearly from Table 4. even in this compound group 2- 1 
in which Y is — O— . a high anti-ulcer effect and acid 
secretion inhibition effect can be obtained. 



Here, in this compound group, as Example 33 and 
Example 34. it is able to make oxygen atom at X into sulfur 
^ atom or to make R5 and into lower alkyl groups. 

Compound Group 2-2 

While in the compound group 2-1 mentioned above Rj 
45 and R2 are hydrogen atoms, an alkylenediamine derivative 
in accordance with this compound group 2-2 has a basic 
structure wherein at least one of R^ and R^ in formula 6 
mentioned above is an alkenyloxy group expressed by 
formula 5 mentioned above. 

50 

As the alkylenediamine derivatives corresponding to this 
compound group 2-2. the following compounds were tested. 
The results are shown in Table 5. 



Example 35: 




TABLES 



Example 


Ami-ulcer Tests 


Tests for Safen* 


No. 


WIS 


CAP 


PD AT MTT 


35 


4B 


100 


5 4 -17 


36 


39 






37 


71 






38 


55 




-12 


39 


76 • 




4 



45 ■ "^^^ ■^""'^ '""^^ ^hen R, and/or R, is an 

« aJkenyloxy group, an ami-ulcer effect and acid seaeUon 
inhhiaon effect can be obtained. AJso. they are excellent in 

ConipouDd Group 3 

50 

An aUcylenediamine derivative of this compound group 
1 ^ u "pressed by formula 6 ment^ned 

a^e. and wher«n at least of R, and R, is a lower alkoxy 

55 

As the aUcylenediamine derivatives corresponding to this 
compound group 2-3. the foUowing compounds were tested. 



Exan^Ie 40: 




OMe 



TABLE 6 



Example 


Ami -ulcer Tests 




Tests for Safety 


No. 


WIS 


CAP 


PD 


AT 


MTT 


40 


70 










41 


39 










42 


69 


102 




4 


0 


43 


41 




5 


4 


10 


44 


61 


100 




4 
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As clearly from Table 6. even when Ri and/or is ao 
alkoxy group, a sufficieot anti-ulcer effect and acid secretion 
inhibition effect can be obtained. 



60 Compound Group 3 



An alkylenediamine derivative of this compound group 3 
has a basic structure expressed by formula 7 mentioned 
65 above, and wherein Rj and R^ arc hydrogen atoms. As the 
alkylenediamine derivatives corresponding to this com- 
pound group 3. the following compounds were tested. 
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Example 45: 




Example 46: 




Example 51: 




Example 52: 





Example 53 
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-continued 
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Exaiople 54 




Example 55 




Example 57. 




Example 58: 




Example 59: 





As clearly from results in Table 7. in this compound group 
3. an anti-ulcer effect and acid secretion inhibition effect can 
be obtained. Further, as Example 59. there is a compound 
having an antibacterial activity against Helicobacter pyroU 
together with. 

Here, in this compound group. R7 can be selected with a 
high degree of freedom, whereby R7 may be a lower alkyl 
group, an aryl group, a carbamoyl lower alkyl group, an 
aralkyl group, or an unsaturated heterocyclic group. 



Compound Group 4 

An alkylenediamine derivative in accordance with this 
compound group 4 has a basic structure expressed by 
formula 8 mentioned above. As the alkylenediamine deriva- 
tive corresponding to the compound group 4. the following 
Exaix^le was tested. 



Example 62: 
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TABLE? 



50 







Anti-uicer Tests Anti-HP Test 


Test for Saiet>' 


No. 


WIS 


VOL 


TAO CAP AHP 


MTT 


45 


36 




99 


30 


46 


78 


33 


34 100 


68 


47 






101.2 




48 






100.1 




49 






99.8 




50 






95.9 




51 






94.8 




52 






99.1 


11 


53 






98.7 


7 


54 






100.0 




55 






99.2 


27 


56 






99.4 




57 






99.4 




58 


48 




100.0 




59 


47 




93.0 3.13> 


7 


60 






100.1 


7 


61 






100-1 


3 


TABLES 


Example 




Anii-uloer Tests Anti-HP Test 


Test for Safety 


No. 


WIS 


CAP AHP 


AT 


62 




77 


102.5 3.13> 


3 



As can be seen from the fwegoing Table 8. the con^xxjnd 
of this compound group 4 has an aoti-ulcer effect and add 
secretion inhibition effea as well as an antibacterial activity 
against Helicobacter pyroU. 

In the following, the manufacturing method of Examples 
mentioned above will be explained. 

At first, tfie synthetic methods of the material compounds 
used for synthesizing Examples of the present invention will 
be shown as Reference Examples 1 to 32. 

Reference Example 1 
65 Synthesis of 4-geranyloxybenzoic acid 

To a solution of methyl 4-hydroxybenzoaie (7.61 g) in 
acetone(80 ml) were added geranyl bromide (10.9 g) and 
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potassium carbonate (13.8 g). and then the mixture was 
refluxed with heating for 6 hours. After the reaction, water 
(150 ml) was added to the reaction mixture, and the mixture 
was extracted with chloroform. The organic layer was dried 
over sodium sulfate anhydride and then concentrated under 
a vacuiuiL The residue was purified by silica gel column 
diromatography (hexane: ethyl acetate==9:l). thereby yield- 
ing 13.(K) g of methyl 4-geranyloxyben2oate. 

To a solution of methyl 4-gcranylaxybenzoate(13.(X) g) in 
methanol(50 ml) was added aqueous solutiondO ml) of 
potassium hydroxide (3.90 g). After being stirred overnight 
at room temperature, the mixture was refluxed with heating 
for 1 hour. After being acidified with concentrated hydro- 
chloric add. the reaaion mixture was extracted with chlo- 
rofoniL The organic layer was dried over sodium sulfate 
anhydride and then the solvent was evaporated out under a 
vacuum. The resulting solid was rccrysiallized from hexane/ 
ethyl acetate mixed solution, thereby yielding 9.77 g(71%) 
of the aimed compound. 

Reference Exan^)le 2 
Synthesis of 4-prenyloxyben2oic acid 

In a manner identical to Reference Example 1. from 
methyl 4-hydroxy benzoate (7.61 g) and prenylbromide 
(7.45 g). 5.86 g (57%) of 4-prenyloxybenzoic add was 
obtained 

Reference Example 3 
Synthesis of 3-geranyloxyben2oic acid 

In a manner identical to Reference Example 1. from 
methyl 3-hydroxy benzoate(7.61 g) and geranylbromide 
(10.86 g). 8.45 g(62%) of 3-geranyloxyben2oic acid was 
obtained 

Reference Example 4 
Synthesis of 2-geranyloxybenzoic acid 

In a manner identical to Reference Example 1. from 
methyl 2-hydroxy bcnzoate(7.61 g) and geranylbromide 
(10.86 g). 10.23 g(75%) of 2-geranyloxybenzoic acid was 
obtained 

Reference Example 5 
Synthesis of 4-farnesyloxy benzoic acid 

In a manner identical to Reference Example 1. from 
methyl 4-hydroxy bcnzoate(5.33 g) and famesylbromidc 
(lO.cio g). 7.58 g(63%) of 4-famesyloxy benzoic acid was 
obtained 

Reference Example 6 
Synthesis of 2-geranylthiobenzoic acid 

In a manner identical to Reference Example 1. from 
methyl 4-mercapto benzoate(8.36) and geranylbromide 
(10.86 g). 10.97 g(76%) of 2-geranylthiobenzoic acid was 
obtained 

Reference Example 7 
Synthesis of 2 -geranyloxy-5-methoxy benzoic add 

To a solution of 2-hydroxy- 5-methoxy benzoic acid (8.40 
g) in ethanol (100 ml) was added sulfuric acid (5 ml) and 
then the mixture was refluxed with heating for 3 hours. After 
the reaction, the reaction mixture was concentrated and then 
waterdOO ml) and sodium hydrogencarbonate were added 
thereto. The mixture was extracted with chlorofcon and the 
extract was purified by silica gel colurmi chromatography 
(hexane: ethyl acetate), thereby yielding ethyl 2-hydroxy-5- 
methoxybenzoate. 

In a manner identical to Reference Exan^le 1 . from the 
resulting compound (9.10 g) and geranylbromide( 10.86 g). 
7.34 g(48%) of 2 -geranyloxy-5-methoxy benzoic acid was 
obtained 
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Reference Example 8 
Synthesis of 3.4-diprenyloxybenzoic acid 

In a manner identical to Reference Exan^>le 1. from ethyl 
3.4-dihydroxy ben2oate(9.10 g) and prenylbromide( 14.90 
5 g). 11.61 g(67%) of 3,4-diprenyloxybenzoic acid was 
obtained. 

Reference Exan^le 9 
Synthesis of 3.4-digeranyloxyben2oic acid 
jQ In a manner identical to Rdfcrence Exait^le 1. from ethyl 
3.4-dihydroxy ben2oate(9.10 g) and geranylbromide(21.70 
g). 13.1 g(62%) of 3,4-digeranyloxybenzoic acid was 
obtained. 

Reference Exan4)le 10 
Synthesis of 2.4-digeranyloxybenzoic acid 

In a manner identical to Reference Example 7. from 
2.4-dihydroxybenzoic acid(9.10 g) and geranylbromide 
(21.70 g). 8.34 g{52%) of 2.4-digeranyloxybenzoic acid was 
obtained. 

20 

Reference Example 11 
Synthesis of 4^-dimethoxy-3-geranyloxybcnzoic add 

In a manner identical to Reference Exan^le 1. from 
methyl 4.5-dimethoxy-3-hydroxybenzoate(7.00 g) and 
25 geranylte'omide( 10.30 g), 5.62 g(51%) of 4^-dimethoxy-3- 
geranyloxybenzoic acid was obtained. 

Reference Exan^)le 12 
Synthesis of methyl 3^-dimcthoxy-4-hydroxybenzoate 

In a manner identical to Reference Example 7. from 
syringic acid (17.03 g) and methanol. 13.85 g(76%) of 
methyl 33-dimethoxy-4-hydroxybenzoate was obtained 

Reference Example 13 
Synthesis of 3^-dimethoxy-4-prenyioxybenzoic acid 

In a manner identical to Reference Example 1. from 
methyl 3.5-dimethoxy-4-hydroxybenzoaie(7.89 g) and 
prenylchloride(5.73 g). 5.40 g(55%) of 3,5-dimethoxy-4- 
prenyloxybenzoic add was obtained. 

Reference Example 14 
Synthesis of 3^-dimethoxy-4-geranyloxybenzoic add 

In a manner identical to Reference Example 1. from 
methyl 3.5-dimethoxy-4-hydroxybcnzoate(5.44 g) and 
geranylbromide(8.04 g). 5.71 g(67%) of 3.5-dimethoxy-4- 
geranyloxybenzoic acid was obtained. 

Reference Example 15 
Synthesis of 4-ncryloxybenzoic add 

To a solution of neryl(7.71 g) in dichloromethane(200 ml) 
were added N-chlorosuccinimide( 10.01 g) and 
dimethyls ulfide( 6.56 ml) and then the mixture was stiired 
while being cooled with ice for 4 hours. After the reaction, 
the reaction mixture was washed with saturated brine and 
water successively, dried over sodium sulfate anhydride, and 
concentrated. 

In a manner identical to Reference Example 1. from 
neiylchloride obtained and methyl 4-hydroxybenzoate(7.61 
g). 7.47 g(54%) of 4-neryloxybenzoic acid was obtained. 

Reference Example 16 
Synthesis of 3^-dimethoxy-4-ncryloxybenzoic acid 

In a manner identical to Reference Example 15. from 
nerol(1.26 g) and methyl 3.5-dimethoxy-4-hydroxybenzoate 
(0.96 g). 0.19 g(9%) of 3^-dimethoxy-4-neryloxyben2oic 
acid was obtained. 

65 

Reference Example 17 
Synthesis of 3.4.5-triprenyloxybenzoic add 
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In a manner identical to Reference Example 1. from etfiyl 
3 4 5.trihydroxy benzoate(4.95 g) and prenylbromide( 14.90 
g)/5.43 g(58%) of 3.4.5-triprcnyloxybcnzoic aad was 
obtained 

Reference Example 18 
Synthesis of 2-geranyioxy^methoxybenzoic add 

In a manner identical to Reference Example L from 
methyl 2-hydroxy-4-methoxybenzoate(9.1 g) and 
geranylbromide(ia86 g). 7.73 g(51%) of 2-geranyloxy-4. 
methoxybenzoic acid was obtained. 

Reference Example 19 
Synthesis of 4-gcranyloxy-3-methoxybenzoic add 

Id a manner identical to Reference Exan^le 1. from 
methyl 4-hydroxy-3-methoxybenzoate(9.1 g) and 
geraDylbromide(ia86 g). 7.59 g(63%) of 4-geranyloxy.3- 
methoxybenzoic acid was obtained. 

Reference Example 20 
Synthesis of 3-geranvloxy^-methoxybcnzoic add 

Id a manner identical to Reference Example 7. from 
2-hydroxy-3-methoxybcnzoic add (16.80 g) and gcranyl- 
bromide (10.86 g). 11.54 g (64%) of 2-geranyloxy-3- 
methoxybenzoic acid was obtained. 

Reference Example 21 
Synthesis of 3-geranyloxy-4-methoxybenzoic add 

Id a manner identical to Reference Exan^>le 1. from 
methyl 3-hydroxy-4.methoxybenzoate(8.40 g) and 
geranylbroraide( 10.36 g). 3.60 g(24%) of 3.geranyloxy^ 
methoxybenzoic acid was obtained. 

Reference Example 22 
Synthesis of 3^-diprenyloxybenzoic add 

Id a manner identical to Reference Exan^>le 1. from 
methyl 3.5-dihydroxy ben2oaie(8.40 g) and prenylbromide 
( 14.90 g). 10.06 g(69%) of 3.5-diprenyloxybenzoic and was 
obtained 

Reference Exan^)le 23 
Synthesis of 2.4-dipreDyloxybenzoic add 

Id a manner identical to Reference Example 1. from 
methyl 2.4-dihydroxy benzoate(8.40 g) and prenylbromide 
(14.90 g). 8.86 g(61%) of 2.4-diiM-enyloxybenzoic acid was 
obtained 

Reference Example 24 
Synthesis of 2 3-diprenyloxy benzoic add 

Id a manner identical to Reference Exan^le 7. from 
methyl 2.5-dihydroxy benzoic add (23.10 g) and jM-enyl- 
bromide ( 14.90 g). 9.74 g (84%) of 2 J-di^enyloxy benzoic 
acid was obtained. 

Reference Example 25 
Synthesis of 33-digeranyloxybenzoic acid 

Id a manner identical to Reference Example 1. from 
methyl 3^-dihydroxy bcnzoatc(8.40 g) and geranylbromide 
(21.72 g). 10.09 g(47%) of 3^-digeranyloxybenzoic acid 
was obtained. 

Reference Exaii^)le 26 
Synthesis of 2^-digeranyloxybenzoic add 

Id a manner identical to Reference Example 1. from 
methyl 2 J-dihydroxy benzoate(7.12 g) and geranylbromide 
(21.72 g). 2.17 g(10%) of 23-digeranyloxybenzoic acid was 
obtained 



Reference Exan^le 27 
Synthesis of 3-fluoro-6-geranyloxybenzoic acid 
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In a manner identical to Referencje Example 7. from 
3-fluoro-6-hydroxybenzoic acid(10.00 g) and 
geranylbromide( 10.86 g). 11.57 g(79%) of 3-fluoro.6- 
geranyloxybenzoic acid was obtained. 

^ Reference Exair^le 28 

Synthesis of 4-(2-aminoethyl)-l-cthylpiperazine 

To a solution of l-piperazineethanol(2.28 g) in acetpne(40 
ml) were added bromoacetonitrile(2.40 g) and potassium 

10 carbonate(5.53 g) and then the mixture was stirred at room 
temperature for 4 hours. After the reaction, the reaction 
mixture was washed with saturated brine and water 
successively, dried over sodium sulfate anhydride, and con- 
centrated under a vacuum. To the residue dissolved in 

15 methanol(60 ml) were added cobalt chloride(9.50 g) and 
sodium borohydride(7.60 g), and then the mixture was 
stilted at room ten^)erature for 30 minutes. After the reac- 
tion mixture was concentrated, the resulting residue was 
dissolved in chloroform. After a filtration, the filtrate was 

20 concentrated, thereby yielding 1.17 g (41%) of 4-(2- 
aminoethyl)- l-ethylpipcxazine. 

Reference Example 29 
Synthesis of 4-(2-aminoethyl)-l-isobutylpipcrazine 

l-pipcra2inecarboxaldehyde(33.21 g) and potassium 
carbonate(6834 g) were dissolved in acetone(150 ml) and 
then isobutylbromidc(47.43 g) was added thereto. After 
being refluxed with stirring for 24 hours, the reaction 
mixture was filtrated. The filtrate was concentrated under a 
vacuum and the resulting residue was dissolved in ethyl 

^ acetate. The solution was washed with water and saturated 
brine successively, dried over sodium sulfate anhydride, and 
concentrated under a vacuum, thereby yielding 36.85 g of 
residue. A solution of the residue (27.8 g) in methanol (160 
ml), with 2N hydrochloric acid metiianol solution (180 ml) 
added thereto, was stood at room tcn4)erature for 60 hours. 
The reaction mixture was concentrated under a vacuum and 
acetone was added to the resulting residue. The crystals 
deposited were collected by filtration, washed with acetone, 
and dried, thereby yielding 34.8 g of l-isobutylpipcrazine 

^ dihydrodilonde. 

To 1-isobutylpiperazinc dihydrochloride(69.5 g) was 
added 10% aqueous solution of sodium hydrochloridedOO 
ml) and the mixture was extracted with ether. After being 
concentrated, the extract was distilled under a vacuum(bp 
172^-174° C./5 mmHg). thereby yielding 43.7 g of 
1 -isobutylpiperazine. 

By using 1-isobutylpiperazine (2.84 g) and 
bromoacetonitrile(2.40 g). as in the case of Reference 
^ Example 28. 1.19 g (15%) of 4-(2-aminoethyl)-l- 
isobutylpiperazine was obtained. 

Reference Exan^)le 30 
Synthesis of l-(2-aniinoethyl)-2.6-<iimethylmorphorine 
In a manner identical to Reference B^an^)le 28. from 
55 2.6-dimethyl morphorine(3.46 g) and chloroacetonitrile 
(2.27 g). 2.97 g(63%) of l-(2-aminoethyl)-2.6- 
dimethyimorphorine was obtained. 

Reference Example 31 
60 Synthesis of l-[2-(ethylamino)ethylJpiperidinc 

To a solution of H2-aminoethyl)piperidine(5.01 g) in 
didiloromethane (1(X) ml) were added triethylamine(ll ml) 
and acetic anhydride(4.4 ml) and then the mixture was 
stirred at room temperature for 40 minutes. The reaction 
65 solution was washed with saturated sodium hydrogencar- 
bonate aqueous solution and saturated brine successively, 
dried over sodium sulfate anhydride, and concentrated under 
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a vacuum. The residue was dropped into a suspension aS 
lithium aluminium hydride (3.46 g) in tetrahydrofuran(100 
ml) After being refluxed witfi heating for 1 hour, the 
reaction mixture was filtrated. The filtrate was concentrated 
thereby yielding 4.43 g(79%) of l.|2-(ethylamino)ethyll 
piperidine. 

Reference Example 32 
Synthesis of l-(2-aminoethyl)-33-dimethylpiperidine 

In a manner identical to Reference Example 28, from 
3 3-dimethyl piperidine(3.40 g) and chlaroacetonitrile(2.27 
g). 232 g(50%) of l-(2-aminoethyl)-33-dimethylpipcridine 
was obtained. 

In the foUowing. the synthesizing method of Examples 1 
to 62 mentioned above which are compounds in accordance 
with the present invention will be shown. 

Example 1 

In a manner identical to Example 45. 4.iHcnyloxybenzoic 
acid(1.44 g) was subjected to a condensation reaction with 
l.(2-aminoethyl)piperidine(1.08 ml), thereby yielding 1.77 
g(80%) of the aimed compound. 

ra.p 86 2^-87.0'= C. 'H-NMR (CDCls) 5 (ppm) 7.74(2H. 
dJ=8.8 Hz). 6.93(2H.dJ=8.8 Hz). 6.85(lH.bs). 5.49(1HX 
i=6.6 Hz). 4.55(2H.dJ=6.8 Hz). 3.51(2H.qJ=5.9 Hz), 2.54 
(2H.tJ=6.1 Hz). 2.51-239(4H.m). 180 (3H.s). 1.75(3H.s), 
1.61-1.58(4H,m). 1.50-1.42(2Hjn). 

Example 2 

In a manner identical to Exan^le 45. 4-neryloxybenzoic 
acid(1.64 g) was subjected to a condensation reaction with 

1- (2-aminoethyl)piperidine(0.84 ml), thereby yielding 1.09 
g(47%) of the aimed conq)Ound. 

m.p. 59.8^-61.2 ° C. ^H-NMR (CDCI3) 5 (ppm) 7.73(2H. 
d.J==8.8 Hz). 6.93(2H.dJ=8.8 Hz). 6.85(lH.bs). 5.50(lH,t 
j=6.8 Hz). 5.12(1H,U=5.8 Hz). 4.54(2H.dJ=6.8 Hz). 3.51 
(2H.qJ=5.8 Hz). 2.54(2H.tJ=5.8 Hz). 238-2.48(4Hjn). 
2.17-2.07(4Hjn). 1.80(3H.s). 1.68(3H.s). 1.62-1.57(7Hjn). 
1.52-1.42(2H,m). 

Example 3 

In a manner identical to Example 45. 
4-geranyloxybeDZoic acid(1.37 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 1.70 g(88%) of the aimed con^nd. 

m.p. 62.2-63.5° C. 'H-NMR (CDCU) 5 (ppm) 7.73(2H. 
ddJ=1.5 Hz.83 Hz). 6.92(2H.ddJ=2.'0 Hz.8.8 Hz), 6.88 
(IH.bs). 5.48 (lH.tJ=63 Hz). 5.13-5.06(lHjn). 4.57(2H, 
d.J=6.4 Hz), 3.51(2H,qJ=5.4 Hz). 2,55f2H.tJ=5.9 Hz). 
2.51-2.39(4H.ro).2.18-2.02(4Hjn). 1.74(3H,s). 1.67(3H.s). 
1.60(3H,s). 1.50-1.42(2Hjii). 

Example 4 

In a manner identical to Example 45, 
3-geranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with l-(2-aminocthyl)pipcridine(0.70 
ml), thereby yielding 1.75 g(91%) of the aimed con^nd. 

^H-NMR (CDCla) 5 (ppm) 7.4 1-7. 23(3 Hjn). 7.03(2H.dt. 
J=2.4 Hz.73 Hz), 6.99(lH.bs). 5.49(lH,t.J=6.4 Hz). 
5.13-5.05(lHjn). 4.58(2H.dJ=6.4 Hz). 3.53(2H.qJ=5.4 
Hz), 2.56(2H.tJ=6.1 Hz). 2.52-2.38(4Hjn). 2.17-2.03(4H. 
m). 1.74(3H.s). 1.68(3H.s). 1.60(3H.s). 1.51-1.39(2H,m). 

Example 5 

In a manner identical to Example 45. 

2- geranyloxybcnzoic acid(1.37 g) was subjected to a con- 
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densation reacUon with l-{2-aminoethyl)piperidine(0.70 
ml), thereby yielding 1.70 g(89%) of the aimed compound. 

^H-NMR (CDCIa) 5 (ppm) 834(lH.bs). 8.21(lH.ddJ= 
2.0 Hz,7.8 Hz), 7.40(lH.dtJ=2.0 Hz.83 Hz). 7.05 (lH.tJ= 
5 7.8 Hz). 6.94(iH.d,J=8.3 Hz). 5.50(lH,t.J=6.4 Hz). 
5.11-5.02(lHjn). 4.72(2H.dJ=6.4 Hz). 3.56(2H.qJ=6.4 
Hz). 2.53(2H.t J=6.4 Hz). 2.49-2.34(4Hjb). 2.16-2.02 (4H. 
m), 1.75(3H.s), 1.66(3H.s). 1.60(3H.s). 1.49-I.39(2Hjn). 

jQ Exan^le 6 

In a manner identical to Example 45. 5-fluoro-2- 
geranyloxybenzoic acid (1.46 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)piperidine (0.70 ml), 
thereby yielding 1.06 g(53%) of the aimed compound. 
1^ ^H-NMR (CDCl,) 5 (ppm) 8.40(lH.bs). 7.94-7.89(lH. 
m). 7.10-7.03(lH,m). 6.93-6.87(1 Hon), 5.52-5.42(lH.m). 
5.10-5.00(lHjn). 4.70(2H.dJ=6.4 Hz). 3.60-3.48(2H.m). 
2.57-2.37 (6Hjn). 2.15-2.05(4Hjn). 1.74(3H.s). 1.66(3H. 
s). 1.60-1.44(9Hjn). 
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Exan^)le 7 

In a manner identical to Example 45. 
2-geranylthiobcnzoic acid(2.03 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine (l.(X) 
^ ml), thereby yielding 0.86 g(31%) of the aimed con^wund. 
^H-NMR (CDC13) 6 (ppm) 7.66(lH,d.J=8.8 Hz). 
7.42-7.23(3Hjn). 5.28(lH,tJ=7.8 Hz). 5.04(lH.tJ=6.8 
Hz). 3.57-3.54<4H jn). 2.54(2H.U=6.4 Hz). 2.46-2.39(4H. 
m). 2.08-1.95(4Hjn). 1.67(3H.s). 1.66(3H.s). 1.58(3H,s). 
1.47-1.43(2Hjn). 

Exan^le 8 

In a manner identical to Example 45. 
35 4-geraDyloxybenzoic acid(1.91 g) was subjected to a con- 
densation reaction with l-|2-(ethylamino)ethylJpiperidine 
(1.20 g). thereby yielding 2.13 g(74%) of the aimed com- 
pound. 

'H-NMR (CDCl,) 6 (ppm) 7.73(2H.ddJ=1.5 Hz.8.3 Hz). 
40 6.92(2H.dd.J=2.0' Hz.8.8 Hz). 5.48(lH.t.J=6.4 Hz). 
5.13-5.06(lH.m), 4.57(2H.dJ=6.4 Hz). 3.75-3.20(4Hjn). 
2.72-2.20(6H.m). 2.18-2.02 (4Hjn). 1.74(3H.s). 1.67(3H. 
s). 1.60(3H.s). 1.55(3H.s). 1.46(2H.s). 1.10-1.28(4Hjn). 

Example 9 

45 

Id a manner identical to Example 45. 
4-gcraDyloxybenzoic acid(1.92 g) was subjeaed to a con- 
densation reaction with l-(2-aminoethyl)-3.3- 
dimethylpiperidine (1.00 g). thereby yielding 1.63 g(56%) 

50 of the aimed compound. 

*H-NMR (CDCI3) 5 (ppm) 7.73(2H.dJ=8.8 Hz). 6.92 
(2H.dJ=8.8 Hz). 5.48(lH.tJ=6.6 Hz). 5.09(lH.lJ=6.6 Hz). 
4.58(2H.dJ=6.3 Hz). 3.50(2H.q J=5.4 Hz). 2.51(2H.U=5.9 
Hz). 2.12-2.10 (6Hjn). 1.74(3H.s). 1.68(3H.s). 1.62-1.60 

55 (5Hjn). 1.26(2H.tJ=6.8 Hz). 0.97(6H.s). 

Exan^)ie 10 

In a manner identical to Example 45. 

4-famesyloxybenzoic acid(1.71 g) was subjected to a con- 
60 densation reaction with l-(2-aminoethyl)piperidine(0.70 

ml), thereby yielding 2.23 g(99%) of the aimed compound. 
m.p. 86.2°-87.0° C. 'H-NMR (CDCi^) 8 (ppm) 7.74(2H. 

dj=8.3 Hz). 6.93(2H.dJ=8.8 Hz). 6.88(lH.bs). 5.49(lH.t, 

J=6.6 Hz). 5.07-5.11(2Hjn). 4.57(2H.dJ=6.8 Hz).3.51(2H. 
65 q.J^5.4 Hz). 2.55(2H.t.J=6.1 Hz), 2.51-2.39(4H.m). 

2.15-2.03(6Hjii). 1.75(3H,s). 1.68(3H.s). 1.60-1.57(12H. 

m). 
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Example 11 

In a manner identical to Example 45. 3.4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 2.17 g(81%) of the aimed compound. 

m.p. 99.5^-100.8*' C. ^H-NMR (CDQa) S (ppm) 7.43 
(lH.dJ=2.0 Hz). 7.28-723(lHjn). 6.87(lH.dJ=8.3 Hz). 
5.56-5.45 (2Hjn). 5.12-5.03(2Hjn). 4.66(4H.dJ=6.4 Hz). 
3.54-3.46(2H.m). 2.56-2.48(2Hjn). 2.47-2.34(4Hjn). 
2.15-2.00(8Hjn). 1.74(3H.s). 1.72(3H.s). 1.66(6H.s). 1.59 
(6H,s). 1.51-139(2Hjn). 

Example 12 

In a manner identical to Example 45. 2.4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)pipcridine(0.70 
ml), thereby yielding 2.10 g(79%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 8.20(lH.bs). 8.15(lH.dJ=8.8 
Hz). 6.58(1 H.ddJ=2.0 Hz.6.8 Hz). 6.49(lH.dJ=2.0 Hz). 

5.52- 5.46(2Hjn), 5.09-5.07(2Hjn). 4.67(2H.dJ=6.4 Hz). 
4.56(2H.dJ=6.4 Hz). 3.54(2H.dJ=4.9 Hz). 2.59-2.45(2H. 
m). 2.42(4H.bs). 2.15-2.05(8Hjn). 1.74 (6H.s). 1.68-1.67 
(6Hjn), 1.60-1.59(2Hjii). 

Example 13 

In a manner identical to Example 45. 2,5- 
digeranyloxybenzoic acid(2.D g) was subjected to a con- 
densation reaction with H2-aminoethyl)pipcridine(0.70 
ml), thereby yielding 2.06 g(T7%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 8.43(lH.bs). 7.79(lH.dJ=3.4 
Hz). 6.99(lH.ddJ=3.4 Hz.8.8 Hz). 6.90(lH.dJ=8.8 Hz). 

5.53- 5-42(2H.m). 5.11-5.02(2Hjn). 4.63(2H.dJ=6.4 Hz). 
4.52(2H.dJ=6.4 Hz). 3.52(2H.qJ=6.4 Hz). 2.55(2H.U=6.4 
Hz>. 2.50-2.37(4H.m). 2.17-2.02 (8Hjn). 1.72(6H.s). 1.67 
(6H.S). 1.60(6H.s). 1.51-139(2Hjn). 

Example 14 

In a manner identical to Example 45. 3.5- 
digcranyioxybcnzoic acidC2.13 g) was subjected to a con- 
densation reaction with l-<2-arainocthyl)pipcridine(0.70 
raJ). thereby yielding 2.24 g(84%) of the aimed compound. 

^H-NMR (CDCI3) 8 (ppm) 6.94(2H.dJ=2.4 Hz). 6.61 
(lH.tJ=2.4 Hz). 5.49(2H.tJ=5.4 Hz). 5.12-5.04 (2H.m). 
4.51(4H.d.J=6.8 Hz), 3.52(2H.qJ=:5.9 Hz). 2.56(2H.U=5.8 
Hz). 2.51-2.37 (4Hjn). 2.17-2.04(8Hjn). 1.73(6H.s). 1.68 
(6H.S). 1.60(6H.s). 1.50-1.4 l(2Hjn). 

Example 15 

In a manner identical to Example 45. 3.4- 
difH-enyloxybenzoic acid(1.45 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)piperidine(0.70 ml), 
thereby yielding 1.80 g(90%) of the aimed compound. 

m-p. 101.5°-102.5« C. 'H-NMR (CDCI3) 5 (ppm) 7.43 
(lH.dJ=2.0 Hz). 6.85(lH.dJ=83 Hz). 5.55-5.46(2H.m). 
4.62(4H,dJ=4.4 Hz). 3.56-3.48(2Hjn). 2.58-2.52(2Hjn). 
2.51-2.40(4Hjn). 1.77(6H.s). 1.74 (3H.s). 1.73(3H.s). 
1.64-1.5 l(4Hjn), 1.51-1.43(2Hjn). 

Example 16 

In a manner identical to Example 45. 2.4- 
diprenyloxybenzoic acid(1.45 g) was subjeaed to a conden- 
sation reaction with l-(2-aminoethyl)piperidinc(0.70 ml), 
thereby yielding 1.88 g(94%) of the aimed compound. 
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^H-NMR (CDCla) 5 (ppm) 8.19-8.15(2Hjn). 6.59(lH,d. 
J=2.4 Hz). 6.49(lH.dJ=2.2 Hz). 5.52-5.48 (2Hjn). 4.63 
(2H.dJ=5.9 Hz). 4.54(2H.dJ=63 Hz). 3.56-3.53(2Hjn). 
2.52(2H.tJ=6.4 Hz). 2.42(4H.s). 1.80(6H,s). 1.75(6H.s). 
5 i.58-1.57(4Hjn). 1.49^1.40(2Hjn). 

Example 17 

Id a manner identical to Example 45. 2.5- 
diprenyloxybenzoic acid(1.45 g) was subjected to a condeo- 
10 sation reaction with H2-aminoethyl)pipcridine(0.70 ml), 
thereby yielding 1.68 g(84%) of the aimed compound 

m.p. 46.0°^7.8** C. 'H-NMR (CDQj) 8 (ppm) 8.43(1H. 
bs), 7.79(lH.dJ=3.4 Hz). 6.99(lH.ddJ=3.4 Hz.8.8 Hz). 
6.90(lH.dJ=8.8 Hz). 5.51^.95(2Hjn). 4.63(2H.dJ=6.4 
Hz). 4.52(2H.dJ=6.4 Hz). 3.52(2H,q J=:6.4 Hz). 2.55(2HX 
J=6.4 Hz). 2.50-2.37(4H.m). 1.80(6H.s). 1.74(6H.s). 
1.51-1.39(2Hjii). 

£xan^>le 18 

20 

In a manner identical to Example 45. 3.5- 
diprenyloxybeozoic acid(2.03 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)piperidine(1.00 ml), 
thereby yielding 2.22 g(79%) of the aimed compound. 
25 *H-NMR (CDCI3) 5 (ppm) 6.94(2H.dJ=2.4 Hz). 6.61 
(1H.U=2.4 Hz). 5.49(2H,U=5.4 Hz). 4.51(4H.dJ=6.8 Hz). 
3.52(2H,qJ=5.9 Hz). 2.56(2H,U=5.8 Hz). 2.51-2.37(4H. 
m). 1.80(6H,s), 1.74<6H.s). 1.64-L55(4Hjn). 1.50-1.41 
(2Hjn). 

30 

Exan^le 19 

In a manner identical to Example 45. 3.4.5- 
triprcnyloxybcnzoic acid(13.11 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl>p4>eridine(5.42 
35 ml), thereby yielding 1 1.98 g(7 1%) of the aimed con^und. 

nLp. 75.0-79.5° C. 'H-NMR (CDQj) 6 (ppm) 7.02(2H. 
s). 6.84(lH,s). 5.56-5.42(3H.m), 4.62-4.50(6H,m). 
3.53-3.40 (2Hjn). 2.57-2.47(2Hjn). 2.46-2.34(4 H.m). 
1.78-1.52(22Hjn>. 1.50-1.37(2Hjn). 

40 

Example 20 

In a manner identical to Exan[^>le 45. 2-geranyloxy-5- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyl;piperidine (0.70 ml), 
thereby yielding 1.70 g(82%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 8.45(lH.bs). 7.76(lH.dJ=3.0 
Hz). 7.06-6.82(2Hjn). 5.77-5.50(1 Hjn). 5.1 0-4.94(1 H.m). 
4.67(2H.dJ=6.8 Hz). 3.81(3H.s). 3.61-3.46(2H.m). 
2.06-2.30(6H.m).2.13-2.00(4HjD). 1.72(3H.s). 1.67(3H.s), 
1.60(3H.s). 1.49-1.35(2Hjn}. 

Example 21 

In a manner identical to Example 45. 2-geranyloxy-3- 
55 methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyl;piperidine (0.70 ml), 
thereby yielding 1.49 g(72%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 8.38(lH.bs), 7.70(lH.ddJ= 
2.0 Hz.7.8 Hz). 7.12(lH.dtJ=2.0 Hz,7.8 Hz). 7.00 (lH.dJ= 
60 8.3 Hz). 5.53(lH.tJ=7.3 Hz). 5.07-5.02(lHjn). 4.64(2H,d. 
J=7.3 Hz). 3.89 (3H,s). 3.56(2H.qJ=6.3 Hz). 2.53(2H.tJ= 
6.3 Hz).2.49-2.33(4Hjn). 2.12-1.97 (4Hjn). 1.67(3H.s). 
1.62(3H,s). 1.59(3H,s). 1.48-1.39(2Hjn). 

^5 Exan^le 22 

In a manner identical to Exan^)le 45. 2-geranyloxy-4- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
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tioD reaction with l-(2-aniinocthyl)piperidiDe (0.70 ml), 
thereby yielding 1.39 g(67%) of the aimed compound. 

^H-NMR {CDCI3) S (ppm) 8^2(lH.bs). 8.17(lH.dJ=8.8 
Hz). 6.57(lH.ddJ=2.0 Hz.8.8 Hz). 6.47(lH.dJ=2.0 Hz). 
5 56-5.47(lH,m). 5. ia-5.03( IH jn). 4.69(2H.dJ=6.4 Hz). 
3.83(3H.s). 3.55 (2H.qJ=6.4 Hz). 2.52(2H.tJ=6.4 Hz). 
2.48-2.35(4Hjn).2.17-2.04(4Hjn). 1.76(3H,s). 1.66(3H.s), 
1.60(3H.s). 1.50-1.36(2Hjn). 

Example 23 

In a manner identical to Example 45. 3-geranyloxy-4- 
methoxybcnzoic acid(1.54 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyl;piperidine (0.70 ml), 
thereby yielding L56 g(75%) of the aimed con^xKind. 

m.p. 101.0^-102.5^ C. *H-NMR (CDCI3) 5 (ppm) 7.45 
(lH.b$). 7.28(lH.dJ=83 Hz). 6.87(lH.dJ=8.3 Hz). 5.54 
(1H.IJ=6.4 Hz). 5.09(lH.tJ=6.8 Hz). 4.66(2H.dJ=6.8 Hz), 
3.90(3H.s). 3.51(2H,qJ=5.4 Hz). 2.55(2H,tJ=5.4 Hz). 
2.51-2.36(4Hjn).2.16-2.04(4Hjn). 1.75(3H.s). 1.66(3H.s). 
1.60(3H,s), 1.52-1.41(2Hjn). 

Example 24 

In a manner identical to Example 45. 4.5-dimethoxy-3- 
geranyloxybenzoic acid(1.34 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)pipcridine (0.62 ml), 
thereby yielding 1.60 g{90%) of the aimed compound. 

^H-NMR (CDCla) 5 (ppm) 725-7.07(2Hjn). 5.52(lH.t. 
J=5.4 Hz). 5.08(1H,U=5.4 Hz). 4.64(2H.dJ=€.8 Hz). 3.90 
(3H.S). 3.88(3H.s), 3.55-3.5 l(2Hjn). 2.58(2H.tJ=5.9 Hz). 
2.55-2.38 (4Hjn). 2.13-2.05(4Hjn). 1.74(3H.s). 1.67(3H. 
s). 1.60(3H.s). 1.65-1.42(6Hjn). 

£xaiiq)le 25 

In a manner identical to Exan^)le 45. 4-geranyloxy-3- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyl)pipcridine (0.70 ml), 
thereby yielding 1.71 g(83%) of the aimed compound. 

m.p. 82.2°-82.8° C. ^H-NMR (CDQa) 6 (ppm) 7.44(1H. 
d,J=2.0 Hz). 7.25(lH.ddJ=2.0 Hz.83 Hz). 6.86(lH.dJ=8.3 
Hz). 6.91 (lH.bs). 5.50(lH.iJ^.8 Hz). 5.08(1H.U=6.4 
Hz). 4.66(2H.dJ=6.4 Hz), 3.91(3H.s). 3.52 (2H.q J=6.4 Hz). 
2.55(2H.U=6.4 Hz). 2.50-237(4Hjn). 2.16-l.%(4Hjn). 
1.73(3H.s). 1.67(3H.s). 1.59(3H.s). 1.51-1.39(2Hjn). 

Example 26 

In a manner identical to Example 45. 3.5-dimethoxy-4- 
geranyloxybenzoic acid(1.80 g) was subjected to a conden- 
sation reartion with l-(2-aminoethyi)piperidinc (0.69 g). 
thereby yielding 0.70 g(29%) of the aimed conqxxind. 

m.p. 70.0°-72.0^ C. 'H-NMR (CDCl^) 5 (ppm) 7.03(2H. 
s). 6.95(lH.s). 5.60-5.52(lHjn). 5.12-5.05(lHjn). 4.58 
(2H.dJ=73 Hz). 3.90(6H.s). 3.57-3.50(2Hjn). 2.65-2.55 
(2H.m). 2.53-2.40(4Han). 2.09-2.03(4H,m). 1.88-1.58 
(13H.m). 1.52-1 .42(2Hjn). 

Example 27 

In a manner identical to Example 45. 3.5-dimethoxy-4- 
prenyloxybenzoic acid(1.86 g) was subjected to a conden- 
sation reaction with l-(2-aminocthyl)piperidine (1.08 ml), 
thereby yielding 1.56 g(59%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 7.04<2H,dJ^3.9 Hz). 5.55 
(lH.tJ=5.4 Hz). 4.54(2H.U=5.4 Hz). 3.90(6H.s). 3.57-3.45 
(2H.m). 3.63-3.40(6H,m). 1.74(3H.s). 1.67(3H.s). 
1.60-1.48(3H.m). 
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£xaII^)le 28 

In a maimer identical to Exanyle 45. 4-prenyloxybenzoic 
acld(l 44 g) was subjected to a condensatioD reaction with 

1- (2-aminoethyl)moiphorine (1.00 ml), thereby yielding 
1.77 g(80%) of the aimed compound. 

m-p 114.8^-115.5° C. 'H-NMR (CDQa) 5 (ppm) 7.73 
(2H,dJ=8.8 Hz). 6.94(2H.dJ=8.8 Hz). 6.66(lH,bs). 5.49 
(1HU=5.4 Hz). 4J6(2H.dJ=6.8 Hz). 3.73(4H.tJ=4.4 Hz). 
3.54(2H.q J=5.8 Hz). 2.59(2H,U=5.9 Hz), 2.50 (4H.U=4.4 
Hz). 1.81(3H.s). 1.76(3H.s). 

Exan^)le 29 

In a manner identical to Example 45. 
15 3-geranyloxybenzoic acidf 137 g) was subjected to a con- 
densation reaction with l-(2-aminocthyl)moiphorine (0.70 
ml), thereby yielding 1.73 g(90%) of the aimed compound. 

m.p. 54.8?-57.2'* C. 'H-NMR (CDQa) 5 (ppm) 7.41-7.25 
(3Hjn). 7.05(2H.dU=2.4 Hz.8.6 Hz). 6.74(lH.bs). 5.49(1H. 
U^3 Hz). 5.12-5.06(lHjn). 4.58(2H,dJ=6.3 Hz), 3.73 
(4H.tJ=4.9 Hz). 3.55(2H.qJ=5.9 Hz). 2.60(2H,tJ=5.9 Hz). 
2.55-2.41(4Hjn). 2.16-2.04(4Hjn). 1.75(3H.s). 1.68 (3H. 
s). 1.61(3H.s). 

25 Example 30 

In a manner identical to Example 45. 

2- gcranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)moiphorine (0.70 

30 ml), thereby yielding 1.71 g(89%) of the aimed con^wund. 
^H-NMR (CDa3) 6 (ppm) 833(lH.bs). 8.20(lH.ddJ= 
1 5 Hz.7.8 Hz). 7.41(lH,dtJ=2.0 Hz.73 Hz). 7.06 (lH,tJ= 
7 3 Hz). 6.96(lH,d,J=83 Hz), 5.49( lH.t.J=6.4 Hz), 
5.09-5.01(lHjn). 4.73(2H.dJ=6.4 Hz), 3.72(4H,tJ=4.6 

35 Hz). 3.58(2H.qJ=6.4 Hz). 2.57(2H,U=6.4 Hz). 2.53-2.44 
(4Hjn).2.18-2.01(4Hjn). 1.76(3H.s). 1.67(3H.s). 1.60(3H. 
s). 

Example 31 

^ In a manner identical to Example 45. 
4-geranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morphorine (0.70 
ml), thereby yielding 1.46 g{16%) of the aimed compound. 

45 m.p- 85.2^-87.0'= C. ^H-NMR (CDCI3) 5 (ppm) 7.73(2H. 
dJ=8.6 Hz). 6.92(2H.dJ=8.6 Hz). 6.76(lH.bs). 5.57-5.43 
(IHjn). 5.15-5.06(lHjn). 4.58(2H.dJ=^3 Hz). 3.73(4H.t. 
J=4.7 Hz). 3.55(2H.qJ=5.9 Hz). 2.62 (2H.tJ=:6.3 Hz). 
2.59-2.48(4H.m). 222-2.04(4Hjn). 1.74(3H.s). 1.68(3H.s). 

50 1.60 (3H,s). 

Example 32 

In a manner identical to Example 45. 

4-faniesyloxybenzoic acid(1.71 g) was subjected to a con- 
55 densation reaction with l-(2-aminoethyl)morphorine (0.70 

ml); thereby yielding 2.18 g(96%) of the aimed compound. 
m.p. 68.6^-71.2° C. *H-NMR (CDCI3) 5 (ppm) 7.73(2H. 

dJ=8.8 Hz). 6.94(2H.dJ=8.8 Hz). 6.66(lH.bs). 5.48(lH.t. 

J=5.4 Hz). 5.06-5. 16(2Hjn). 4.58(2H.dJ=5.4 Hz), 3.73(4H, 
^ tJ=4.4 Hz), 3.54(2H.qJ=5.4 Hz). 2.60 (2H,U=5.8 Hz). 

2.45-2.55(4H,m),2.17-1.92(6Hjn), 1.75(3H.s). 1.68(3H.s). 

1.60 (6H.S). 



65 



Example 33 

In a manner identical to Example 45, 
2-geranylthiobenzoic acid(2.03 g) was subjected to a con- 
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densatioD reaction witii l-{2-aniinoethyl)moiphorine (1.00 
ml), thereby yielding 1.43 g{51%) of the aimed compound. 

^H-NMR (CDCla) 5 (ppm) 7.67(lH.dJ==7.4 Hz). 
7:41-7.39(lHjn). 735-7.23(2Hjn), 5^7(1H,U=7.8 Hz). 
5.04{1H.U=6.4 Hz). 4.73(2H.dJ=6.4 Hz). 3.70(4H.U=4.9 
Hz). 3.60-3.54(4Hjn). 2.60 (2H.tJ=6.4 Hz). 2.50(4H.tJ= 
5.4 Hz). 2.07-1.97(4Hjn), 1.67(3H.s). 1.58{3H.s). 1.54 (3H. 
s). 

Exan^le 34 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.92 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)-2.6-dimethyl 
moiphorine(1.00 g). thereby yielding 1.20 g(41%) of the 
aimed compound. 

m-p. 74.6'=-75.8^ C. ^H-NMR (CDQa) 5 (ppm) 7.72(2H. 
d.J=:8.8 Hz). 6.90(2H.dJ=8.8 Hz). 6.72-6.92(lH.m). 
5.38-5.54 (IHjn). 5.00-5. 16(lHjn). 4.56(2H.dJ=:6.4 Hz). 
3.63-3.8 K2H.m). 3.57(2H.qJ=5.9 Hz). 2.8 l(2H.dJ= 10.7 
Hz). 2,62(2H.tJ=5.9 Hz). 1.95-2.25(4H.m). 1.84(2H.U= 
10.7 Hz). 1.74 (3H.S). 1.68(3H.s). 1.60(3H.s). 1.17(6H.dJ= 
6.4 Hz). 

Example 35 

In a manner identical to Example 45. 3.4- 
diprenyloxybenzoic acid(1.45 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)moiphoriDe(0.67 ml), 
thereby yielding 1.76 g(88%) of the aimed compound. 

m.p. 119.0^-120.0^ C. 'H-NMR (CDOj) 5 (ppm) 7.43 
(lH.dJ=2.0 Hz). 6.85(lH.dJ=8.3 Hz). 5.61-5.46(2Hjn). 
4.63(4H.dJ=6.8 Hz). 3.72(4HuJ=43 Hz). 3.54(2H.qJ=5.9 
Hz). 2.60(2H.tJ=5.9 Hz). 2.50(4H,dJ=4.4 Hz). 1.77(6H.s), 
1.74(3H.s). 1.73(3H.s). 

Exanple 36 

In a manner identical to Example 45. 3.4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morfrfiorine(0.70 
ml), thereby yielding 2.29 g(85%) of the aimed compound. 

m.p. 113.5°-114.0^ C 'H-NMR (CDClj) 5 (ppm) 7.43 
(lH.dJ=2.0 Hz). 7.28-7.23(lHjn). 6.87(lH.dJ=8.3 Hz). 
5.56-5.45 {2Hjn). 5.13-5.02(2H.m). 4.65(4H.dJ=6.4 Hz). 
3.78-3.65(4H.m). 3.58-3.46(2Hjn). 2.63-2.54(2H.m). 
2.53-2.44<4Hjn).2.16-2.00(8Hjn). 1.74(3H.s). 1.72(3H.s). 
1.67 (6H.S). 1.60(6H.s). 

Example 37 

In a manner identical to Example 45. 2.4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reartion with l-f2-aminoethyl)moiphorine(0.70 
ml), thereby yielding 2.21 g(82%) of the aimed con^Dound. 

'H-NMR (CDCla) 5 (ppm) 8.24-8. 12(2H.m). 6.59(lH.d. 
J=8.8 Hz). 6.50(lH.s). 5.54-5.43(2Hjn). 5.09-5.07(2H.m). 
4.64(2H.dJ=6.4 Hz). 4.54(2H.dJ=6.8 Hz). 3.24-3. 18(4H. 
m). 3.56(2H.qJ=6.4 Hz). 2.56(2H.lJ=6.4 Hz). 2.15-2.05 
(8Hjn). 1.74(6H.s). 1.68-1.67(6Hjn). 

Example 38 

In a manner identical to Example 45. 3.5- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morphorine(0.70 
ml), thereby yielding 1.67 g(62%j of the aimed compound. 

*H-NMR (CDCI3) 6 (ppm) 6.92(2H.dJ=2.0 Hz), 6.61 
(1H.S). 5.49(2H.tJ=6.4 Hz). 5.12-5.04(2Hjn). 4.54 (4H.d. 
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J=6.8 Hz). 3.72(4H.tJ=4.9 Hz). 3.58(2H.qJ=5.9 Hz), 2.58 
(2H.U=63 Hz), 2.53-2-48(4Hjn). 2.17-2.04(8Hjn). 1.73 
(6H.S). 1.68(6H.s). 1.60(6H.s). 

5 Example 39 

In a manner identical to Example 45. 3.4.5- 
tripreoyloxybcnzoic acid( 14.98 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morphorine(5.73 
g). thereby yielding 13.54 g(70%) of the aimed compound. 

m.p. 72.0^-75.0* C. 'H-NMR (CDQa) 5 (ppm) 7.00(2H. 
s). 6.60(lH.s), 5.57-5.41(3H.m). 4.62-4.45(6H.m). 
3.75-3.63 (4Hjn). 3.56-3.45(2Hjn). 2.62-2.53{2Hjn). 
2.52-2.40(4Hjn). 1.7g-1.55(18Hjn). 

Example 40 

In a manner identical to Example 45. 2-geranyloxy-5- 
methoxybenzoic add (1.52 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) monAorine(0.70 ml). 
20 thereby yielding 1.93 g(93%) of the aimed conqxHind. 

^H-NMR (CDQj) 5 (ppm) 8.45(lH.bs). 7.76(lH,dJ=3.0 
Hz). 7.06-6.82(2H.m). 5.77-5.50(lHjn). 5.1(M94(lHjn). 
4.67(2H.d.J=6.8 Hz). 3.81(3H.s). 3.73-3.48(6H.m). 
2.61-2.39 (6Hjn). 2.14-1.92(4Hjn). 1.73(3H.s). 1.67(3H. 
^ s), 1.60(3H,s). 

Example 41 

In a manner identical to Exair^le 45. 3.5-dimethoxy-4- 
30 prenyloxybenzoic add (0.80 g) was subjected to a conden- 
sation reaction with l-(2-aminocthyl) moiphoiine(0.42 g), 
thereby yielding 0.96 g(85%) of the aimed compound. 

m.p. 116.0^-118.0° C. 'H-NMR (CDCi^) 5 (ppm) 7.00 
(2H.S). 6.66{lH,s). 5.57-5 .53(1 Hon), 4.54(2H.dJ=73 Hz). 
35 3.89(6H,s). 3.72(4H.tJ=4.7 Hz), 3.57-3.52(2Hjn). 2.61 
(2H.tJ=6.4 Hz). 2.51(4H.dJ=4.9Hz), 1.74 (3H.s). 1.68(3H. 
s). 

Example 42 

40 

In a manner identical to Example 45. 3.5-dimethoxy-4- 
geranyloxybcnzoic acid (0.80 g) was subjected to a conden- 
sation reaction with l-(2-aminocthyl) moiphOTine(03 1 g). 
thereby yielding 0.74 g(69%) of the aimed compound. 
45 m.p. 86.0°-89.0* C. 'H-NMR (CDCI3) 6 (ppm) 6.99(2H. 
s). 6.68(lH.s). 5.59-5.50(lH.m). 5.12-5.03(lHjn). 4.57 
(2H.dJ=7.3 Hz). 3.89(6H.s). 3.76-3.67(4Hjn). 3.60-3.55 
(2Hjn). 2.65-2.58(2Hjn). 2.57-2.47(4Hjn). 2.13-1.98{4H. 
m). 1.66(3H.s). 1.65(3H.s). 1.58(3H.s). 

Example 43 

In a manner identical to Example 45. 3.5-dimethoxy-4- 
neryloxybenzoic acid (1.10 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) morphOTine(0.43 g). 
5^ thereby yielding 1.46 g(99%) of the aimed compound. 

^H-NMR (CDClj) 5 (ppm) 7.00(2H,s). 6.68-6.78(1 H.bs). 
5.56(1 H.tJ=5.4 Hz). 5.08( 1H,U=5.4 Hz). 4.54 (2H.dJ=6.8 
Hz), 3.89(6H,s). 3.74-3.7 l(4H4n). 3.57-3.53(2H.m). 2.62 
(2H.tJ=6.4 Hz). 2.53(4H.U=4.4 Hz). 2.14-2.01(4Hjn). 
^ 1.75(3H.s). 1.67(3H,s). 1.58(3H.s). 

Example 44 

In a manner identical to Example 45, 4.5-dimethoxy-3- 
65 geranyloxybenzoic acid (1.34 g) was subjected to a conden- 
sation reaction with H2-aminoethyl) morphorine(0.58 ml), 
thereby yielding 0.80 g(45%) of the aimed compound- 
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^H-NMR (CDQ,) 5 (ppm) 7.04(2H s). 6.94-6 8«iH^). 
5 51(lH,tJ=5.4 Hz). 5.08(1H.U=5.4 Hz). ^.63 (2H.dJ=64 
kz) 3 89(6H.s). 3.73-3.69(4Hjn), 3.57-3.52(2Hjn), 2.61 
r2H:ti5 8 2.56-2.48(4Hjn). 2. 17-2.04<4Han). 1.74 
(3H.S). 1.66(3H.s). 1.60(3H.s). 

Example 45 

To a solution of 4-geranyloxybenzoic acid(1.92 g) in 
chloroform(30 ml) were added triethylamine(2.09 ml) and 
diphenylphosphinic chloride(1.43 ml) while bcmg cooled 
wSi ice. After being stiired for 30 minutes, the mixture, with 
4-(2-aminoethyl)-l-ethylpiperazine(1.48 g) added thffelo. 
was siined for 2 hours at room temperature. The reacUon 
mixture was washed with saturated sodium hydrogencar- 
bonate aqueous solution and saturated brine successively, 
dried over sodium sulfate anhydride, and then concentrated 
under a vacuum. The residue was purified by sibca gel 
column chromatography (dilOToform:methanol=15:l). The 
resulting soUd was recrysiallized from hexane. thereby 
yielding 0.84 g(41%) of the aimed compound. 

m.p 65 2^-66.9° C. ^H-NMR (CDCla) 5 (ppm) 7.73(2H. 
d, J=8 8 Hz). 6.93(2H. d. J=8.8 Hz). 6.75(1H. s). 5.48(1H, 
t J=64 Hz). 5.09(1H. t. J=6.8 Hz). 4.58(2H. d. J=6.4 Hz). 
3 27(2H. q. J=5.8 Hz). 2.62-2.20(12H. m). 2.19-2.04(4H 
m). 1.74(3H. s). L67(3H. s). 1.60(3H. s). 1.10(3H. t. J=63 
H2). 

Exaiiq)le 46 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4.(2-aminoethyl)-l- 
isobutylpiperazine (1.19 g). thereby yielding 0.75 g(42%) of 
the aimed compound. 

m.p 74 0*=-75.0° C. *H-NMR (CDCI3) 5 (ppm) 7.73(2H. 
d. J=8.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.78(1H, s). 5.48(1H. 
t J=6.8 Hz). 5.09(1H. t. J=6.4 Hz). 4.58(2H. d. J=6.4 Hz). 
3 52(2H q. J=5.4 Hz). 2.59(2H. t. J=5.8 Hz). 2.53(4H. s). 

2 43(4H. s). 2.19-2.04(6H. m). 1.77 (IH. n. J=6.8 Hz). 1.74 
(3H. s),1.68(3H.s). 1.60(3H. s). 0.89(6H. d. J=6-S Hz). 

Example 47 

Id a manner identical to Example 45. 
4-geraDyloxybenzoic acidd.lO g) was subjeaed to a con- 
densation reaction with 4-(2-aminoethyl)- 1 - 
isoamylpiperazine (1.19 g). thereby yielding 0.73 g(40%) of 
the aimed compound. 

m.p 75.0^-76.8^ C, 'H-NMR (CDCU) 5 (ppm) 7.73(2H. 
d. J=8.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.73(1H. s). 5.48(1H. 
t J=:6.1 Hz). 5.14-5.04(1H. m). 4.58(2H. d. J=6.8 Hz). 

3 53(2H. q. J=5-4 Hz). 2.61-233 (lOH. m). 2.19-2.04(4H. 
m). 1.74 (3H. s). 1.68(3H.s). L65-1.55(6Hjn).1.42-1.36 
(2H. m). 0.90(2H. d. J=6.4 Hz). 

Example 48 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl )• 1 - 
neopentylpiperazine (1.49 g). thereby yielding 0.64 g(28%) 
of the aimed compound. 

mp. 72.0^-73.4° C. 'H-NMR (CDCI3) 6 (ppm) 7.73(2H. 
d, J=8.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.76(1H. s), 5.48(1H. 
t. J=6.4 Hz). 5.09(1H. t J=6.4 Hz). 4.58(2H. d. J=6.8 Hz). 
3 52(2H. q. J=5.9 Hz). 2.5 8-2. 48(1 OH. m). 2.17-2.06(6H. 
m). 1.74(3H. s). 1.68(3H.s). 1.61(3H.s). 0.86(9H. s). 

Example 49 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.65 g) was subjected to a con- 
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densation reaction with 4-(2-amiDocthyl)-l-(2-cthylbutyl) 
piperazine(1.91 g). thereby yielding 1.01 g(36%) of the 
aimed compound. 
m.p. 593°-60.r C 'H-NMR (CDQa) 5 (ppm) 7.73(2H. 
5 d. J=8.8 Hz), 6.94{2H. 4 J=8.8 Hz), 6.74<1H. s). 5.48(1H. 
t. J=6.1 Hz). 5.09(1H. U J=6.8 Hz). 4.58{2H. d. J=6.4 Hz). 
3.52(2H. q, J=5.4 Hz), 2.58(2H. t, J=5.8 Hz). 2.51(2H, s). 
2.43(4H.s),2.16-2.07(6H.m). 1.74(3H.s). 1.68(3H,s), 1.61 
(3H. s). 1.45-1.24(5H. m). 0.86(6H. t, J=7,5 Hz). 

10 

Exaiaplt 50 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.88 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-n- 
15 butylpiperazine (3.04 g). thereby yielding 1,29 g(46%) of 
the aimed compound. 

m.p. 64.3^-65.9° C 'H-NMR (CDCla) S (ppm) 7.73(2H. 
d. J=8.8 Hz). 6.94(2H. d, J=8.8 Hz), 6.70(1H. s), 5.48(1H. 
t. J=5.9 Hz), 5.09(1H, t J=6.8 Hz). 4.58(2H, d. J=6.8 Hz). 
2° 3.52(2H. q. J=5.4 Hz). 2.61-2.40(8H. m). 234(2H, t, J=7.8 
Hz). 2.28-2.07(4H. m). 1.74 (3H, s),1.68(3H,s). 1.61 (3H. 
s). 1.54-1.44(2H. m). 137-1.27(2H. m). 0.92(3H. t J=7.3 
Hz). 

25 Example 51 

In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.92 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-{2-ethylhexyl) 
piperazine(2.03 g). thereby yielding 1.46 g(42%) of the 
aimed compound 

irtp. 48.0°-49.0° C. *H-NMR (CDOj) 6 (ppm) 7.73(2H. 
d. J=8.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.74(1H. s). 5.48(1H. 
t. J=5.9 Hz). 5.09(1H. I, J=6.8 Hz). 4.58(2H. d. J=6.8 Hz). 
3.51(2H. q. J=5.9 Hz). 2.58(2H. t, J=6.1 Hz). 2.50-2.42(8H. 
m), 2.19-2.04(4H, m), 1.78 (3H.s). 1.68(3H.s). 1.61(3H, s), 
1.46-1.26(9H. m), 0.91-0.83(6H. m). 

Example 52 

^ In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.37 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyI)- 1 - 
phenylpiperazine (1.54 g). thereby yielding 1.57 g(68%) of 
the aimed compound. 

45 m.p. 154.0^-156.0° C. 'H-NMR (CDCI3) 5 (ppm) 7.73 
(2H. d. J=8.8 Hz). 730-7.22f2H. m). 6.95-6.92(4H, m). 
6.87(1H. t. J=6.8 Hz). 6.73(1H. s). 5.47(1H. t. J=6.8 Hz). 
5.08(1H. t. J=6.8 Hz). 4.58(2H. d, J=6.4 Hz), 3.58(1H. q. 
J=5.4 Hz). 2.67(6H. t. J=5.8 Hz), 2.19-2.04(4H. m). 1.74 

50 (3H. s), 1.67(3H.s), 1.60(3H. s). 

Exan4)le 53 

In a manner identical to Example 45. 

4-geranyloxybcnzoic acid(1.92 g) was subjected to a con- 
55 densation reaction with 4-(2-aminoethyl)-l-(4- 

methoxyphenyl) piperazine(3.01 g). thereby yielding 2.85 

g(10%) of the aimed con4X)und. 
m.p. 159.0°-160.0° C. 'H-NMR (CDCI3) 5 (ppm) 7.73 

(2H. d, J=8.8 Hz). 6.90--6.83(6H, m). 6.73(1H, s}. 5.48(1H. 
60 t. J=6.8 Hz), 5.09(1H. t J=6.4 Hz). 4.58(2H. d, ]=6A Hz). 

3.77(3H.s), 3.57(2H. q. J=5.8 Hz), 3.12 (4H.t. J=4.9 Hz). 

2.68(6H. t. J=5.4 Hz), 2.19-2.04<4H. m>. 1.74 (3H. s). 

1.67(3H,s). 1.60 (3H, s). 

Exan^)le 54 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(2.80 g) was subjected to a con- 
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densatioD reaction with 4-(2-aminoethyl)-l- 
(isopropyicarbamoyl methyl)piperazine (1.98 g). thereby 
yielding 2.21 g(65%) of the aimed compound as pale yellow 
oil. 

IH-NMR (CDCla) 5 (ppm) 7.72(2H. d. J=8.8 Hz), 6.94 
(2H. d. J=8.8 Hz). 6.91(1H. s), 6.69(1H. s), 5.48 (IH. t. 
J=6.4 Hz). 5.09(1H. t. J=6.8 Hz). 4.58(2H. d, J=6.8 Hz). 
4.10(1H. d. J=5.4 Hz). 3.54(2H. q. J=5.8 Hz). 2.98(2H. s). 
2.61(4H. I. J=5.8 Hz), 2.56(6H. s). 2.19-2.04(4H. m), 1.74 
(3H. s). 1.67(3H.s), L60(3H. s). 1.17(6H. d. J=6.8 Hz). 

Example 55 

In a manner identical to Example 45, 
4-geranyloxyben2oic acid(1.65 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l- 
(pyroridinocarbonyl methyl)piperazine (2.86 g). thereby 
yielding 1.22 g(41%) of the aimed con^wund as pale yellow 
oil. 

^H-NMR (CDCI3) 5 (ppm) 7.73(2H, d. J=8.8 Hz). 6.92 
(2H. d. J=8.8 Hz). 6.84(1H. s), 5.48(1H, t. 1=5.4 Hz), 
5.09(1H. t. J=5.8 Hz). 4.58(2H. d. J=6.4 Hz). 3.54(2H, q. 
J=5.4 Hz). 3.52-3.4(K4H. m). 3.14(2H. s). 2.73-2.39(1 OH. 
m). 2-19-2.04(4H. m). 1.95 (2H. q. J=6.8 Hz). 1.85(2H. q, 
J=6.8 Hz). 1.75(3H. s). 1.68(3H.s). 1.61(3H. s). 

Example 56 

In a manner identical to Example 45. 
4-geraDyloxybenzoic acid(1.65 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l - 
bcDzylpiperazine (1.97 g). thereby yielding 2.14 g(75%) of 
the aimed compound. 

m-p. 80.0^-81.0^ C 'H-NMR (CDOa) 5 (ppm) 7,72(2H. 
d, J=8.8 Hz). 7.32-7 .23(5H. m). 6.94(2H. d. J=8.8 Hz). 
6.72(1H. s). 5.48(1H. I. J=6.4 Hz), 5.09(1H, t. J=6.8 Hz), 
4.59(2H. d. J=6.4 Hz). 3.52(2H, s), 3.51 (2H, q. J=5.8 Hz), 
2.59(6H, t, J=5.8 Hz). 2.52(4H, s). 2.19-2.04(4H. m). 1.75 
(3H. s). 1.68(3H.s). 1.61(3H. s). 

Example 57 

In a manner identical to Example 45. 
4-geranyloxybcn2oic acidd.lO g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(4-fluorobenzyl) 
piperazine (1.63 g). thereby yielding 1.12 g(57%) of the 
aimed compound. 

ra.p. 95.0^-96.0° C. 'H-NMR (CDCla) 6 (ppm) 7.72(2H. 
d. J=8.8 Hz). 732-7 .26(2H. m). 7.02-6.96(2H. m). 6.94(2H. 
d. J=8.8 Hz). 6.70(1H. s). 5.48( IH. t. J=6.4 Hz). 5.09(1H. t 
J=6.4 Hz). 4.59(2H. d. J=6.4 Hz). 3.52(2H. q. J=5.8 Hz). 
3.48(2H. s). 2.59(2H. t. J=5.8 Hz). 2.58-2.30(8H. m). 
2.19-2.04(4H. m). 1.75 (3H, s). 1.68(3H,s). 1.61(3H. s). 

Exaii^)le 58 

In a manner identical to Example 45. 
4-geranyloxybenzoic acidd.lO g) was subjerted to a con- 
densation reaction with 4-(2-aminoethyl)-l-(3.4- 
methylenedioxybenzyl)pipcrazine(1.36 g). thereby yielding 
0.96 g(46%) of the aimed compound. 

m.p. 90.8"-92.5° C. 'H-NMR (CDClj) 5 (ppm) 7.73(2H, 
d. J=8.8 Hz). 6.94(2H. d, j=8.8 Hz), 6.85(1H. s). 6.74(2H. 
d, J=1.0 Hz). 5.94(2H. s). 5.48(1H. t. J=6.4 Hz). 5.09(1H. U 
J=6.8 Hz). 4.58(2H. d, J=6.4 Hz). 3.52(2H. q. J=5.4 Hz), 
3.43(2H. s). 2.64-2.34(10H. m). 2.19-2.04(4H, m). 1.75 
(3H. s). 1.68(3H.s). 1.61(3H, s). 

Example 59 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.65 g) was subjected to a con- 
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densation reaction with 4-(2-aminoethyl)- 1-(2- 

benzothiazolyi) p^>crazine(1.88 g), thereby yielding 230 

g(74%) of the aimed co^^)ound. 
m.p. 136.0*^-138.0'' C. 'H-NMR (CDO^) 5 (ppm) 733 
5 (2H. d. J=8.8 Hz). 7.61(1H. d. J=6.4 Hz), 7.56(1H. d, J=7.8 

Hz). 730(1H, t. J=6.8 Hz), 7.09(1H. t. J=6.8 Hz). 6.94(2H. 

d. J=8.8 Hz), 633(1H. s). 5.47(1H. t. J=6.4 Hz), 5.08(1H. t. 

J=6.8 Hz), 4.58(2H, d, J=6.4 Hz). 3.68(4H. t J.=4.9 Hz). 

3.59(2H. q, J=5.4 Hz). 2.82-2.04(6Hjn). 2.19-2.04(4H, m). 
10 1.74(3H. s). 1.67(3H, s). 1.60(3H. s). 

Example 60 

In a manner identical to Example 45. 

j5 4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(2-thiazoiyl) 
piperazine (1.34 g). thereby yielding 0.55 g{29%) of the 
aimed con^und. 

mp. 1213°-122.4** C 'H-NMR (CDQa) 5 (ppm) 7.73 

20 (2H. d. J=83 Hz). 7.2 1(1 H. d. J=3.9). 6.93(2H. d. J=8.8 Hz). 
6.65(1H. s). 6.59(1H. d. J=3.4 Hz). 5.47(1H. t. J=6.4 Hz). 
5.09(1H. t. J=6.8 Hz). 4.58(2H. d. J=6.4 Hz). 3.58(2H. q. 
J=5.8 Hz). 3.53(4H. l, J=4.9 Hz). 2.71-2.60(6H. m). 
2.19-2.04 (4H, m). 1.74 (3H. s). 1.67(3H.s), 1.60(3H. s). 

25 

Example 61 

In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-{2-pyrimidinyl) 
^ piperazine(2.00 g), thereby yielding 0.89 g(48%) of the 
aimed con^und. 

mp. 106.0°-107.2° C. 'H-NMR (CDQj) 6 (ppm) 831 
(2H. d. J=4.4 Hz). 7.74(2H. d. J=8.8 Hz). 6.92(2H. d, J=8.8 
Hz). 6.50(1H, t. J=4.9 Hz), 5.47(1H, t. J=6.4 Hz), 5.09(1H. 
t, J=6.8 Hz). 4.57(2H. q. J=6.8 Hz). 3.87 (4H, s). 3.60(2H, 
q, J=5.8 Hz). 2.68(2H, t, J==5.8 Hz). 2.67-2.54(4H. m). 
2.19-2.04 (4H, m). 1.74 (3H. s), 1.67(3H.s). 1.60(3H. s). 

Example 62 

40 

4-(4-Fluorobcnzyloxy)-3-isobutyiben2oic acid(2.00 g) 
was dissolved in methylene chloride(25 ml) and 
triethylamine(1.73 g), and then diphenylphosf^iinic chloride 
( 1.75 g> was added thereto while being cooled with ice. After 

45 being stirred for 40 minutes, the mixture, with 4-(2- 
aminoethyl)-l-isobutylpiperazine(1.85 g) added thereto, 
was stirred overnight at room temperature. The reaction 
mixture was washed with water, dried over magnesium 
sulfate, and then filtrated. The filtrate was concentrated 

50 under a vacuum and the residue was purified by silica gel 
colurmi chromatography (chlorofonn:methanol=20:l). The 
resulting solid was recrystallized from n-hexane. thereby 
yielding 0.95 g of colorless crystals. The crystals was 
dissolved in chlorofcMm and then IN hydrodiloric add ether 

55 solution was added thereto. The reaction mixture was stirred 
at room temperature for 10 minutes. The depositing solid 
was collected by filn-ation and recrystallized from ethanol/ 
ethyl acetate mixed solution, thereby yielding 1.03 g(29%) 
of the aimed compound as white crystals. 

60 mp. 173.0^-174.0° C. 'H-N (CDCI3) 6 (ppm) 13.03(1H, 
s). 8.13(1H, s). 7.87(1H. d, J=8.8 Hz). 7.83(1H, s). 7.38(2H. 
t. J=5.8 Hz). 7.08(2H. t. J=8.8 Hz). 6.91(1H. d, J=8.8 Hz). 
5.07{2H. s). 4.5CM30(2H. bs). 4.04-3.96(2H. m). 3.90(2H. 
s), 3.64(4H, t, J=14,7 Hz). 3.40(2H. s). 2.94{2H. d. J=6.4 

65 Hz), 2.55(2H. d. J=4.9 Hz). 2.01-1.91(1H. m). 1.88-1.71 
(IH. m), 1.15(6H, d. J=6.8 Hz), 0.89(6H, d. J=6.8 Hz). 



